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The righr Honorabll 


and his much honoured Lo. 


T homas Lo. Brudenel, Baran 
of Stanton. 


Right honourable Aud my very good Lo, 


% S VE | f all excellent, and ol FL, Ll” 5 

(of [IF teraturc and your ever He- 
7-7 roicke, «nd Noble dj [poſition 

o the beſt kinds of Learning, arenot 


nknowne unto the world; And amongſt 
A 2 other 


— other ſtudies in" your 9. mimfifle at 


Vniverſitie,you tooke no inefelnd 
to the Mathematicall Arts, as. 

your Lo. owne Manus ſcripts andex-fhy 
cellent Bookes in your Lo great Libra, ho 
rie 7 have often feene; Beſides, not onelyh,,,, 
by mine owne ſundry conferences with, 
your Lo.but alſo by the relatisn of others off 
more mature judgement T have bin amph 
informed in theſe your L.moye aged yeare 
ot oxely- of your continued love to theſe 
Arts,bat alfo that your knowledge in then 
far exceedes many of the Nobilitie g 
this kingdome. Now my L.when I cau 
fed the ſubjef of this TraCtar tobe made 


for your Lo. laſt Summer (I mean, 
- your Lo. Horizontall Quadrant) | 
had not then any intention fo foone thats 
have written publikely upon it; But,ha 
ving then but declared unto your Lo. th 
excellent and abundant ſe of the Ink 
: {trument 


TOO Iu Hes! Tt 
£ © 


: 


EI os Bd of IO. 
Soſitions then ſlightly compuled, 
WCfarre exceeding the Inſtrumentall 
way mr this nature, that eyther Nobili. 
ſie,Gentrie, or others are now acquain- 
ſhed with in thy kingdome, for a 
Mecreative Inftrument, as well 
for che copious uſe thereof, 45 its great 
WFacilitie,and expeditionin operation )your 
"Fo. chen incouraging me to the publiſh_ 
/ yy of -it for a generall end; many 
MWMoneths after f conſidered thereon: 
nd drew it up into a Body,and thus ac- 
WHommodatedit, as 7 bere preſent it now 
dF nto your Lo.favourable cenſure, and Pa- 
"Fonage( to be ſheltred under the Wings 
W your Lo. clementy againſt all calum- 
Wators and malevolents ) as belonging 
aFpecially to your Lo. fith you were the 
tile motive to this worke, and had both 
 »/e of the Inſtrument before it came 
as thug 
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thus to a publicke view, = the firſ? 
Quadrant that ever was made common | 
in this kind : accept therefore favourably 
7 beſeechyour Lo. this ſmall mite of my | 
labours, as from the hands of one of your 
pooreſt ſervants (yet true affeZtionate) 
: Who ſhall alwayes acknowledge your Lo: 
Nobleneſſe towards him , _ ever 


WEE 2; SAS 


Toar Lo. 


, moſt humbly devoted 
(- to Honour and 


ſerve you ſat 
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Ig EforeI {ſhew the Projettion, deſcribe 
the particulars, and deliver the uſes 
J] of this Horizontal © uagrant, it 
En_— will not bee 1mpertinent, for the (2- 
tisfaction of ſome,to give the Reader to under- 
{ſand what moved me unto it, how it exceeds . 
other Inftruments, and whence. it might be 
drawne, and projected. 
Now the ingenious aptneſle for [nxention, and 
accomedating of things ina faire and expedite 
courſe for Mathmaticall Prattices,of that late 
profeſſor of Afrronon;y MF. Gunter is not un- 
knowne unto many abeut this Kingdeme, 
ſatisfying many of bis friends ( according to his 
free and noble affeRion) by Trar/criprs 1n that of 
more ſolid matter,but ſuch of vulgar Prafices he 
hath publikely made manifeſt for the uſe of all 
 Uſuchas affet thoſe Stwazes. In which worke ma- 
24in:ny yearespaſt Itooke occaſion to conſider the 
Scheme,or Diagramme of the fourth ProjeFion in 


7: his 
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Ru. 


Concaxe bemiſphere( but being in truth a naturall 
Projettion of the vilible Hemiſphere, that is,one 


Moyric of the Globe, proje aq on a Plaine)" ; 


which Diagram and Projeion is now chalenged 
by my Reverend good friend /fafter Ougbtred, 
and it ſhould ſceme that AMaFer Gamer had the 
Original of it from his labours, & invention,who 
compoſed and made the ſame ſo,for more then 
thirty yeares paſt, as appeares byliis owne ri» 
thgs,& Manyſcripts npon that Projefiion ſhew- 
en me inthe time of the Printing of this TT4c- 
74: upon my Horizontal! © uadrant, whoſe cx- 
cellent knowicdge in Hathematicall Learning 


may evidently confirme it : which Projettios the 
faid Mater Onghtred gave to the late Byhopof 


Wincheſter, Doftor Filſon, for morethen 20,yeares 
paſt, and to ſome othersof very good quality. 
And it may alſo,by a Letter from that moſt 
famousand admired Geomerer, after Henry 
Brigges unto Maſter Onughtred dated from Gre- 
ſham College Inne, the 2. Auno,1618.be colleted 


_ thatthe ſaid Maſter Gunter had the firft overture 


of that fourth Projet5on, from the ſaid Aafter 
Ozghtred,in which letter are theſe words: MaFer 
Gunter doth here ſend you the Prize of ao 
Horizoutall Diall of his drawing after your 
Inſtrument; And afterwards the ſaid Projec- 
tion was alſo preſented by . Mater Gwmnter to 
many Neblc Perſonages, and in particular to 
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his Booke of the Seffor Page the 64.8 65. ach 
_ cording ashe ſaics is after the manner of the ole | 
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T the Right Honorable the Earle ic q Bridgewater 


cauſing it to be cut in Braſſe, in ſycha torme a: 
] have placed at the end of this Trafrar, ſome 
uſes of which Dial are extant,viz. the 2. 18.21. 


| and 34-Pro. of the Index or Tabletollowing. 


Now having conſidered diverie Pocket Inſir#- 
wenr(that many men arc practiſed in)8& looked 
into ſundry Projettions, amongit. which thar of 
Giemmafriſu (there drawne in the Booky of the 
Seltor) isof admirable uſe, yet making. a more 
ſcrious quzre,&contemplating morc intenſively 
upon that Diapram,drawne and ſpecified in that. 
64.and 65.Pagesof the Seffor (aforeſaid)] found 
it farre to cxceede all others in the Cnlriplicery, 


and excellence of performance. 


IfI ſhould adde unto it a Kalender of 11me ; 
and an [dex graduatcd with an Axw, and Per- 
pendiculurs to be erected vpon it at pleaſure : & 
referring only the Trapez51/! forme, it ſhould be 
fitted farre to exceede any. portable /niIrumert 
for thePocker;ever yet produced ir. reſpet ofthe 
general uſes of it: in reſolving ſuch ordinary Pro- 
poſitions which are prifticed in Afronomie, up- 
on the Olobe, Spheare, ns 2 nadrants 
of all forts, Aftrolabe of Fri/zus,, Blapraue, and 
others for facility, expedition,, or certaintie, 
(like CIfapnitnges conſidered) for in theſe 
Infiraments tor ſeverall times, and ſeverall Pro-' 
poſirions , there muſt be diverfe re&ifications 
of the parts belonging to thefe /nFruments, "I 

« char 
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elnt diverſly by reaſon of theirdiverfity:By this 


Horizontall 2 uadrant,the former retifications 
are avoided, Comemplation & the eye being on= 
ly the /-dex,the aptoefle,g firnefle of the parts, 
and lines ſo naturally projected, or deſcribed as 
they are up2nthe plaine of the [ni#rumen(being 
a part of the Horizon the Parallels Meridzans, & 
Perticall (cles,thacare contained er may be def- 


_ cribed in our Letiendeſurhcicntly neceflary )indu- 


ceth any oac in the underſtaneing of the uſes of 


- Itthat is but indifferently verſed 1n the linaments 


and principles of the G lobe what to ſpeake, and 
what to aaſwere int a Propoſition without farther 
dire&tion : And having had this Horizoxra/l 
Luadrant for many yeares palt, as a Pocker 7y- 
itrument,diverſe about this Kingdome being im- 
portunate with me for to have 1t, or to pub- 
liſh the uſe of it, ſecing its great facilitie, and 
expedition,in compariſon of ſuch Pockgt Injtra- 
ments a% are now aled \here,or in forraigne parts: 

I way willing at laſt after I had given order for 
the making of fower of theſe /niiyaments in Sil 
ver for ſeverall N gb/e Perſonages, to disbur- 

then my ſelfe of Tran[cribong the uſes of the [x- 


flrument,and Tables for the making of it, to (atif= | 


fie thoſe which were importunate, and tolet 0+- 
thers that are (tudious in Mathematical Prattiges 


_ alſo participate of it. 


Now , what I have delivered ypon the 
accommodating of the /ni#rament thus, the 


| making thereof, with the uſes that I 


haye 


Tratat upou it fol- 
lowing : Iacknowledge due to none /wferionr 
#//iſtant , but to mine owne /ndyſtry, ſearch and 
labour, and that 64. 65. and 66. Pages of the 
Booke: ofthe Seftor before ſpecified in which is 
| | onely ſhewne the 2.3.19.22.25.and 30. Prope- 
; | trons of the Index,or Table follewing,as ales of 
the ſaid Projeftion, 

* | Burl have extended them to many more, 
| | and abundantly, and plentifplly ſupplied the 
$ | obſcuritic of that Scheme, or Diapranme there 
| | drawne (as for a generall good) in theuſe of 
this Horizante! D uadrant.1 deliver therforefirit 
2 [che making of it, firſt by the SeFor (ſomewhat 
- [different from that of Maſter Ganters) ſecondly 
= [by Geometrie,and laſtly I ſhew a third way,how 
* [itmay be Projefted and made by my Hatherma- 
ticall Ring, and by Nwmbers, which 1 have Ca/- 
culated and accommodated to that end in 7 abler, 
for more exaRneſſe, Far: of the generall 
ſcope,and uſe of which /»//rwwenr I deliter inthe 
ker Tabliftollowing, 
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Line of Shadows. 

R alender. 4 

| Parallels. of, / 
| Aquator. 
bk Ecliptiche. 

£ Houre-lincs. 

þ Ne. 


Viz of thed 
Jo, % ; 


[{ *- The. Sunne,or Ftarres Altituae 3 
any time.Pag.s 3. 
| | 2. At arly Day of. the yearc,how farr - 
1 the Sun ri/et?, or /etteth from the 
| true Eq/fcr Weſt. Pag.28. 
| ©. 3. The Suns 4 zimuti),and Altitude, 
| at any houre, for any day, Pag.62. 
| 4-IheAMrridianline;upon any appea- 
7 rance of the Sunne. Pag. 55. By 
By the Hori- 5. The vncertainric of ?:ze,by noting Len 
xn to ſhew. d _ the Shadow of things, Pag, 63- £2 
| 6, The Site of a Building ,or Coſting 
of a Place.Pag.57. 
l 7. The Variation of the Needle, | 


Pag.5 9. 
8. The Decltnaticn of 2 Wall, or 
Plaine,the Suyne ſhining thereon, 
Pag.7 1, By 
9. The 1nclination of 2 Plaine, and Tal 
to —, a Plaine Horironta!!,Pag,s 9 ſea 
19. At . 


! (10. At what hoare in any Day of theyeare 

7 the ſhadow of an Alrifude is equall, 
| double ;rriple,&c.unto ir, Pag.35. | 
| 22. Inſtantly the houre of the day, the 
- AFimuth and Altitude of the Sun,with 
l | | rhe Meridim line, without obſervation 
|| or ſight of the Sungby knowing the Pro- 
portion betyweene the length of a ſhadow 
upon a Horizontall Plaine & that which 


% q caſtsthe ſhadow.Pag.67. | 
By toe lin? J 12, Atanyheure, an Altitude of the Sunz 
ofſhadower 'Y or Atimut,ywhat Proportion ſhadowes 
15had. i havetotheir Bodies. Pag.37- | 


1 3. Whether and 2ltitude be above, or be- 
low the lewellof the eye, & how much. 
' 1 34. The hight of an Alritudegacceſſible,or 
X in acceſſible. Pag. t00.101. 
| 15. The meaſure of any Part of Altitude 
not approchable. Pag. 10 2. 
f C 16. The inequality of Time, in equall 


Aonths, or equall number of Dayes 
Pag.q44. 
17. What number of dazces wil make the day 


] and hoyre longer, or ſhorter at any time, 

3. 843+ | hs 
By the Ka- } * 3, The boure of the Sun riſing,ſettingwith 
cds the length of the day af any time,P:g.2. 
100wne, 19. What daycs arealike in length, & what 


day the Sun riſing inthe one, ſhall be the 

Sun {etting in the other,Pag.24. 
1. 20. The inequality of Tizze between diy 

| {| breake,and Sunriſmg.Pag.q1, 
, .-21.Ar any day the Syns declization.Pag.24 
{ >2.The Latitude of a Place,or hight of tie 

b- Pole above the Horizon,Pag.60. 

By tne Pare, , 3.At what houre in any day,the Suns Ay3- 
raliets r0 muth,and Altitude will be equall, and hovw 
ſearch out. | ch -07 nuth wilbe,Pag.42 
l | 24-I he 
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1) ines #0 find 


- The Suns equill motion, right 4/* 

- L cention,and oblig, Aſcention,Pag.26. 

25. The Sunnes Place MX any time of the 
yeare,Pag.25. 

26. The Degree of the Xquator in the He- 

4 7t07> by ſuppoſing the degree of the 
Ecliprick in the H ortgon,Pag 46. 

3 27. Thepeeree of the Ecliptiche in the 
| Horiz0n, by ſuppoſing the degree of the 

Equator in the Horizgn.Pag.47. 


| 28. The degree of Medium Cali, or th© 
degree of the Eclipticke in the Meridian, 
by ſuppoſing rhe degree of the Eclrptiche 
in the Horizon, Vet contra.Pag.47. 


© 29. T he Horoſcope, or the degree aſTendant» 
or deſcendant, and the Nonageſ5ima de- 
gree at any houze.Pag.49. 
30. What Angle the Eclipticke makes with 
the Horixon,or the Altitude of the Nona- 
geſrrmadegree and what Azimut) it 1s in 
'C 2t any houre,Pag.50. 
[ 
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{ {33. Thehoure of the Day, and Azimuth 
of the Sunne,Pag.54. 


32 . The houre of the day agreeable to any 
 Altitude,or Azimuth,Pag.3 9. 


" 
c 1s ' o . 4 
\\'By t9e hour | 22. The Sunnes Difference of 4/cention 


; Fforany day,Pag.23. 
34. The Quarter of "the yeare, and day 


8 of themoneth, houre of the day, Meridi- 


| | an-line,and Azimuth of the Sunne, if 
it vere forgotten : Pay. 64. 


35.At 


_ — — - 


3, 
3y the 1n- 
lex adioy- 
c{1 with 0- 
ther lines 
10:8 Dave. 


| 37. Thetimeof day-breake, orend of T wi-lizh, for 


| © 49. Thehoure of the day 


I 


| 
| ſphere they may be ſeene,with the -43zmuto and Altt- 
| rudethereofatany houre, Pag.7 


© 35« AE vuar NourTe, oC 41rude the Sun wilbe aueEa/7, 
| atanydayof the yeare,Pag.27. 

3 - . I he Suns Azimuth, & houre without obſervation, 
| Pag.58. 


| anyday inthe yeare,Pag, 30, | 

38. I he hight or Depreſſionof the Sun in the Meridian, 

| an any day 1n the yeare, here or for any Latitud®, 

ag.29. Ei] 

3 9. I he Suns depreſſion & A3imuth,at any houre of the | 
Night aſſigned, Pag. 40. - | 

to our Antipodes, by ſuppe- 

[ ſing the ſuns depreſſion under the H61i70n,Pag 42, | 

| 41. What houre,& Altitude the ſunne commerh upon a ; 

| declining wallzany day inthe yeare, & how long the ' 
ſun ſhineth thercon,Pag.z 2. 

42.At what houre and 41ltitude the Sun muſt have,' 

| to be oppoſite or Perpendicular to a Declination 

Plaine,Pag.z 3. | 

43 The declinatid of a wall,by ſcing the ſun beginning 
| toſhine thereon,or going from t,Pag.69, 

| 44-The houre & Altitude of a ſfars comingto the Ae- 

"THidtanat any Nizht in the yeare afligned,Pag.7 4. 
45-.The time of the riſmg,/erting, & continuance of : 
ſtarre above the Horizon,& in what part of the Hemz 


8, 

46 In what part of.the Horizon a ſfarre riſe) or [et- 
| teth,and at what houre & Altitude it will be due Eafi 

or Weſff,Pag.8o. 
47 .Whart 47 imuth any /farre is in, upon any appea- 
} rancethereof,with the houre ofthe night,Pag.$2. 
| 48.How to meaſure the Quantirie of an Angle, or tc 
| finde the diſtance of two Starres,Pag.8y. 
| 49. How to meaſure Di/Fances, and Bredths, Pag. 
87. 

50. Howto take the Circuit of a Figure,or the ſir- 

weigh of a Plgce. Pag.93. 

Muc| 
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\/| Veh morel mig 
on the uſe of this 05a as hes mas | 

| king of Horizontal, direct declining ,cilindrical 
. 1 | 6c Ying dyalls,the diſtance of the houres ſub 
C iiler 8 ſtiles hight, Stoflerius Aftrolabe Maſte, 
q Gunters Quadrant vw1th many other Inſlru 
L ments now uſed, but lettheſe be ſufficient 
| þ for the preſent, the i ingenious, may eaſily 

adde ynto that which [ have delivered, & 
" therefore I ſhew firſt how to project che 
l' Znftruments, then the Deſcription, and laftly 
' how theſe uſes,are compendiouſlly con. 
| wracted, and operated, 


The Table for the deſcribing of 
te Parallels. 
j-ARE __ EF HE. 08 
58 29|Vvpl37 3o[7673211621930421070 
57 491-3137 T5 FROG 1588541393750 
bis 45 22}z6 45}74673115,2570 379826 
5s 44{21]36 x5 733223 146736|366795 
5 4 4212:\35 4 5 11959 EE 2 394373 
$2 4319135 15 7607 3/1 36295 243084 
(52 41]*[34 45] 9372/13 14451332203 
[51 49117134 15]58087 '126982|322052 
go goſt©133 45]36817,122793|312399 
[4955 LI. 4% »5562 118848 393259 
49 01414]32 45194322, 115134[294590] 
48 og|13]32 15123995 '111630|286356 
47 i7þiz[31 45 51831 10832) 278523 
46 2&|LI]31 5 50681 TO5Ig0 271001 
145 38|50]39 45|59493 192226[263945 
[44 59] 9]32 15]58319 99415[257149 
++ 03] *|:9 45|57154} 96748|250651 
43 18] 7]29 15|56002} 942151244432 
42 34| ©]:8 45|54861| 91805[230472 
41 5ol 5128 1553732] 89512!232756 
141 oS| 4[27 45 52612 87327 227267 
[40 27] 3127 15 FIFO3 S5244|221991 
39 47 2|26 45.,592404 83250 216916} 
39 oBj 11:0 15 49314] $1358[212030 
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Of che Making of the 
Hortzontall Quadrant q 

by the Sector. ; 


. -—="0 
1s/{,according to any Semidiameteras ZN, Te ' 
| or Z $. deſcrthe a Circle repreſenting the How to de | 

cribe the % 
Paralleis. 


& | Horizon, and dravv the line SN. for the 
| Meridian: Divide the halfe Meridian ZN. 
>Dd! andZS. into 90.2r. —_ tO the T'an- 
gents of halfe their Arkes, by che helpe of the Sines on 
the edge of the Seffor: or the ſemidiameters may be divis, 
ded into ſuch parts, or points as are required concerning 
the ProjeFion, thus. Conſider what parallels you would - 
deſcribe, and how much they are diſtant from the Zenit) 
in their interſeRions, in the Meridian borh towards the 
South and North of the Zenith (for every parallell in an 
pblique Sphearezin his interſeRion with the Meridian, is 
farther from the Zenith in one part, than in an other) 
hen if the ſemidiameter.Z N.be placed over in the fizne 
'omplement of halfe that diſtance, from the Lenirh,the 
parallell Size of the former halfe taken from the Seffoy - 
hall from ſhew the interſeQtion inthe Meridian with 
bat parallel, | of FE | 


Cor. m.y OCor. 


CTrpicte of T3 ) whoſe diſtan. FS. the South? | a8. o. 2 ugh 

; ces of inter- | Nathe North 195.0, |S | 52. 
{etions inthe I | ws { 

< Aquatey  >Meridian (ac-< $,the South >is< $t-39. .  < 25! 

© cording tothe | N.the North | 128.30 i= , | 64-4 
2 | Tropickeof Yp | 30.m.)from'Z, | $. the Sork }. F95.20. | o 2 | 37. 
d3 4 W MS 76 


rowards LN theNorth} (852.0. 5 


3. To d« 


{cribe rhe £1 2 Sand f1t 1t OVc 
Source lines 38.4r.30. then the parallel] Gne of 51. gr. 30.m. will 
reach from Z. to T.the center of the houre of 6. E P 1. ft: 


Now if the ſemidiameter Z.8. bee plated. in the. 
Complement of A.viz. 76.gr. and then the parallell 
of A taken,viz.14-gr:it will reach from Z. to 93. the in- 
terſe&tion of the Tropiche of £5 with the South part of 
the Meridian, bur it the ſemidiamerer Z.S. be placed over 
in the Size Complement. B.viz.37.gr.z0.nt.& then the pa- 
rallell Sine of B:viz.5 2.pr. 30,M. being taken it will teach 
from Z to V:the other imterſetion of the T r0picke of 69 
with the Aferidian below the Pole, the Middle betrweene 
this V.and 69, will bee at 1. which is the Center of rhat 
Tropiche : In like manner may be tound rhe interlectiong, 
and Centers of the other parallels with the Meridaagand 
oF) my bc Tar rib, 

Secondly teciny, the Lat.is 5 1.gr. 30.take the Semidiame- 
| over in the Sie Complement of it, viz, 


but if the Radius Z S. be fitted over in the Stine Comple- 


ment of halfe 38.gr. 30.vtz.70.gr.45.m. and the parallell 
ſine ot halfe 38. gr. 30.viz. 19.gr. 15.m.be taken, it will 


reach from Z.to P. the Pole,then upon T. erect a perpen- 
dicular to the line P T.viz.2. T.10. which fhall (crve for 
the finding of the Centers of the Aferidzans,or houre Cit- 
cles paſting through the Pole P. now ſeeing that T P.is 
the neereſt diſtance in the right line 2.10.unto P.the right 


line P.T.thall be Radizs, to a Circle, and the line 2.7.10. 


ſhal be a Tangent line to that Circle. Now the Rad of 
Circle being knowne;the Tangent of any Angle,or Arke, 
may be alſo knowne, according to the Natur: if projection 
and congruity of lincs,but. becauſe in this firſt direRtion we 
would apply itſoly to the Sefor : the center of che 
Meridtians or houres may be had by the helpe of the Sine 
thereon thus. | 

Conſider what houre, or Aferidian circle from the 


houre of 6.viz. E,P JJ”. you would diſcribe,for then if the 


Radius PT. be fitted over in the Sine complement of it 
and the parallell $ze of the heure Angle Taken, it wil 
ſhew from T', in the line 2.10, the center of that Aferi- 
anos hours cixcle : (0 if the houre cixcle of 54 or 7. vere 


66 


( 


{ . 
Ci. 


; | 3 
© to be deſcribed, yyhoſe houre Angle at P, the Pole is 
= 15. gr. fit the Radius! or (emediamerer T, P. over 
(Win the Sine complement of jr viz. 75-gr. for then the 
r | Sine perallell of 15.gr. being taken will reach from T\,to 
- | 5-and from T, to 7, the Center of the houre circles of 5 
1} and 7. If therefore one foote of the Cumpaſles be placed 
0 Þ in 5.and then exrended to P. the Pole, you may deſcribe 
e the houre Circle of 5, and placed in 7. you may drayv the 
|} houre Circle of 7, and fo may be defcribed the reſt of the 
$M Afertdians . and houre Circles. 
Wy Thirdly, to deleribe the Eeltptiihe, conſider the diltan»' 
cs betweene the Zenteh 2.and the I ropicks of W. and 69, 
& according tothe former Lat.ot 51.gr. 30, which will be 2 
«RV 7 5-grand 2. 9.28.pr.then take the (emideameter Z ,S. 
[Band fit it over in the Size of thoſe Arkes, then the pat= 
V.Qallell Szzes of the Complements of thoſe Arkes will 
e-Fſhew from Z. the diſtances of the Centers.of theſe Tro- 
ellÞpicall points, ſo the Center of the Soucherne ſemicircle of 
1llfthe Eclipricke, will be neare the Pole P,viz.at Wp. and 
:n-Phe Center of the Northerne ſcmicircle of the Eclipticke 
for ill be belovy the Pole at $3. Therefore placing one foote 
1r-fpt the Cumpaſtes in 93. below the Pole, and extending 
> .15$h1e other foote to 93. aboye the Pole you may deſcribe the 
ghtFcmicircle E,S5.3F/. and placing cne foote in Vp. neare the 
19. ole, you may deſcribe the ſemicircle,E,Vp I. 
of 2} Now for the dividing of the Eclipticke 3 this Mr. Gun- 
ke, Fer delivers fo obſitruſly in his 66,page of the Sector. I hat 


-10n lf a man had not more fundamentall Mathematicall Do- 


Weſtrine, then his Booke teacheth, he ſhould never attaine 
theato it: Conſider therefore firſt,ywhar right Angle Triangles 
nes here are made by this Eclipticke, Equator and Mcridians» 
it, VB X.orY BY: VR 3». or Y RIn,&c. and 


rhe er the right aſcention.of theſe Arkes of the Eclipticke hat 
the You intend to divide, fo V,B. is the right aſtention of the 
f it Þrkes Yo, and VM. and Y, R.is the Right alention of 
will Þrkes VY., IL, and Y,222 from vhich ground the Table S. 
eri-Iſþ calculated according to the Arkes in the Eclipticke in 


e Table R. Now to finde the Centers of thoſe Aſe- 
digns which may divide the Ecltpriche according ory 
aa 2 ine 


w as 


* divide the 


XY | | 


To : = 


{eribe and 


k<lipticke 


i a CL 
Right aſcenſuon here calculated anfinerable to 1 
the Arkes of the Ecliptiche from V or = 
nothing differeth from the inftruction of the |: 5 9.1L L 
deſcribing of the houre Circles, 1n the ſecond [1513.48 " 
dere&ion : for if I would interſeA the Eclrp- [20j18,27 9 
ticke in the beginning of & 6.8.00 mm. the |: 5122.09 - 
diſtance of either of - thoſe finges from V* |>of27.54 7 


or is 30.9r.againſt which in Te TIO 48 3513 2-4% IF 
27.2r.5 4.1m. Now if the ſemidiamiter P T.0* |, 2 ME 

fitted over in the fine Complement of this 27+ 4542.31 FO! 
gr.54.m.viz.68.gr.6.m.aad then the parallel! 50[47.33 -_ 


fac of 27.2r.54-m.being taken it wil reach fro |;5|5 2,28 c 
T'.to 30.1n the line 2. T.1o. if thcrefore onC [6057.48 7 
foote of the Compaſſes bee placed in 30. to- |65]63.03 


wards 19. and the other foote extended to P. |o0[68.21 b 
you may inter{et the Ecliptiche 1 5. and X. 5173.43 ; 
and chen the Compaſſes placcd in the other |g0|7 g;o7 -_ 


3 9.you may jnterſe& the other part of the E-|gg $4.3 7 
clzptiche1n mp and m.. and {o may you divide go[90.00 


d 7, 
the reſt of the Eclipticke. | | | Ao 
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Of the making of the Fi: 

= 
Horizontall Quadrant ile 
Gcometrically. es 
©) th 
EO | _ 
P/r/7,having diſcribed a Cirrle at pleaſure as before, F.Suler 
IW..N. draw a line to paſſe by the center as S.N. andÞlina, 
crofle it at right Angles ,with the line E.3/.in Z. then laid 
the /emctrcles W SE and J}/ NE. bee divided from Ward: 


each of them into 180.9r.or rather upon E. wee may diſinni 
Eribe a Q1y2drant atpleaſure,as CD. and augmenting iti 
unto wy divide tie Quadrant D C. from D. into the uſuall!s. 
diviſions of 4 Quadrant, and (o from D. nnto w,inſert ol Sec 
prouag che ſame diviſions, then having contidered a KC. 
\ on "F 


Fore the Latitude of the placezand diſtance of the parallels 
from Z. the Zenith,towards $.the South,and alſo. towards 
N.the North, in the Meridian as in the former Table 
there is ſpecified. Account the diſtance of rthe- parallels 
from the Zenith towards S. the South, in the ſemicircle 
I S E. bur thoſe towards N the Nozth,in the ſemicircle 
1/ N E.from W.ſo ſuppoſing the Latitude as before to bee 
51.9r.30.m. the diſtance betweene the Zenith & the Tro- 
picke of 69.rowards the South, is 28.2r. which account 
from JJ/, to F. but rather halfe of it from D. to F. then 
:onfider the diſtance beryvcene the Zenith and the other 
part beyond the Pole, viz.105. gr. number this from 77”. 
o G.but rather halte uf it from D.to G. and laying a ru- 
er upon E.#.and E.G. the Meridian A B. may be inter- 
eted in 6g. and V. the middle, betweene which will be 
it 1.the Center of the Tropicke : in hke manner the di- 
ſtance of the Aquator from the Zenith towards the 
outh is 51.gr. 30. reckon it from J/. to H. or halfe of ic 
rom Z.to H:; but the diſtance of the Aquatrer from the 
Lenith towards the North beyond the Pole is 128. gr. 
30.m., which I account from J7/.to Z.or halte of it from D. 
o 7, then laying a ruler upon E.H. and E.1. the Meridian 
! B.may be interſeed in Q and T. the halfe diſtance be- 
Pwcene © and Y.ywill be at 2.the Center of the Aquater: 
n like manner may the Meridian 4 B. bee divided into 
ny of the reſt of the diviſions,and the parallels alſo dif- 
ribed:But if a ruler be faſtned to move upon E. then may 
ou ſoftly move the ruler fromD.cowards w.and as itpaſler 
Þy the degrees according to the Golume B. of the 1 ables 
Following, beginnig at the bottome, fo the edge of the 
E .Suler ſhall ſhew the 1nterſeQtions thar the parallels of de- 
andMlination betweene the T ropickes do make,with the Afc- 
n laſidian Z. S.then move the Ruler ſoftly along from D. ro- 
Wards C.as it pafſeth by the degrees in theColume G.be- 
diinning at the bottome, ſo the edge of rhe Ruley thall in- 
& "0p the Meridian 4B. inthe Centers of thoſe paral- 
1(04 is. | 
ct offl Secoudly,account the Latitude from D to 2X7. and halfe 
5 bee Complement of the Lat. from D to R, and laying 2 
— een CY ruler 
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To de- % 
ſcribe the. 
ar allcls, 


ruler upon E 2af.and FE R.the Meridian, $ N. ſhall be in- 


+» { 


terſected in T.and P. P.repreſenting the Pole of the || t 
world,and T the center of the houre of 6. then unto the | u 
—_— « line T' P."upon the point T. erect a perpendicular 2. 10, | 1 


and according to the ſemidiameter P T. deſcribe a ſemicir= | tc 
lj cle a T C. divide the Quadrants T a and T E.trom T'. each Þ 1! 
"By of them into 90.gr.then lay a ruler upon P. and the ſeve= | 1 
"T0 rall houre Arkes in the -, cage 2. and T C. inter- I *! 
| ſect the line 2.T.10.in the houre points, 2.3-4.5.7.8.9, | 81 
10.&c.then placing the Compaſſes in T'. and extending Þ pl 
the other foote to P. you may diſcribe the houre Circle of itt 
6.bur placing ir in 5.and extended to P. you may diſcribe lo 
the houre Circle of 5.the ſame extent placed in 7.will dif- Bin 
cibe the houre Circle of 7.and ſo of the reſt : bur if a ru- Bw 
ler be faſtned to move on P. as it pafſeth by the degrees 
of the houres in the Quadrants from T. ſo the edge of the 
Ruler ſhall interſect the line 2.10. in the Centers of thoſe 
houres from T. | | | | 
2. Thirdly ,to deſcribe the Ecliptiche,conſader the Altitude 
* Todeſcribe of each"! ropicke above the Horizon, according to the La- 
& | 2nd divide paige given,which was 5 1. gr.30.m.Sp the Altitude of wp, 
J.'; me Eclip- . 3 a: £6 : "he" l Y dr tDC 
| +" ts I5.gr.and that of 69.1s 62.gr.In the Quadrant AC 


4% » 
77 bourelnes 


"_ count thoſe degrees from D.viz.D y.and Dd. lay a ruler 
Pt ___tpon E.and thoſe ſeverall points, ſo may the Meridian S. 
| N.be interſected in the points W. and 69. whuch are the 
Centers of the f{emicircles of the Eclipticke, therefore 
placing one foote of the Compaſles in 69,belovy the Pole, 
and extending the other foote to 6g. above the Pole, you 
raay difcribe the Northeren ſemicircle E.6g.}. and pla- 
cing one foote of the Gompaſles in Vp.neere the Pole, and 
extending the other foote to Vp.ncere S. you may deſcribe 
the Southerne ſemicircle E vp W. thoſe ſemicircles of the 
E clipttcke may bee divided Geometrically, without the 
helpe of the Table of rig't aſcenſeon, but for more expc-| 
- dition we may uſe them thus. In the Duadrants T ea. and 
T C. account the degrees of the right a/cenfion for ſuch d- 
viſions of the Eclipticke as you intend to have,ſuppoſe the 
beginning of I F or MP m1 the diſtances of the beginning 
oc; any of theſe fignes, fromithe EquinoGia!l poiuts 
Equay 


ace 
jler 
wy 
the 
fore 
OIC) 
you 
pla- 
and 


-xibe 


T"F equall the one unto the other.viz. $o;ot which finds inthe 


Table under R.fo right againſt it under S.is 27. gr.54.m. 
this account from T'. towards 2. and C.and laying a ruler 
upon P.and thoſe degrees interſect the Tangent line 2.10. 
in 39.and then placing one foote of the Compaſſes in 20. 
towards 10,and extending the other foote to P.you may 
interſect the Eclipricke in the beginning of &.X.& ſo in WP 
mM:rhe points required : In the likemanner you may divide 
the other part of the Eclipricke.So the Centers.of the de- 
Erees of the Eclipticke may bee ſooner had, 1 a ruler bee 
placed upon P:and then to move thereon, Now as 1t paſ(- 

{eth by the degrecs of the Columes 1,0.1n tha Tables tol- 
lowing from T..in the ſeveral Quadrants:loxthe Ruler (hall 

Interſect the line 2.10'in the Centers of thoſe Arkes an- 

lwerable to the columes XK N.the degrees of the Eclipticke- 


. By myRing itmay bee 0- 
therwiſe projeed : In Which it exceeds 
my jnftrument whatſoever for facility , 
mdexpedition, for where there 15 many 
roportionals required in any ſervice, 
bere the uſe of the Ring is moſt excels 
utly made manifeſt, they being inſtaxtly de- 
ared at once, which in ſame ſort 1 have atli- 
ered in the uſe of my Appendix upon plaiyie 


j 


whe Triangles,or it may be drawne from that of 
$ "4 | Froportionating the Fort,to the F ort,or the 
pf Building, tothe Building, Pag- 


h di- 
E the 


the 2.@nd 3. 


_ 
4 — -__—_—_—_ Ale. —- . 


Ef a Cirele bee diſcribed according to ary capacity, 1s Conſkn2i, 


before,and crofled with diametrall lines at right Angles 


wy E.Z. 


t5 are 


quay 


"I m 
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E 21.and $2 N.then take the ſemidiameter E 2. ard} 
divide it into I0.parts,& ſupdivide each of thoſe parts into 
19.0r 100.;(according to the capacity of the ſcale)as 2. or 
more accurately according to theſ ame Radius make a dia- 
gonall ſcale, then conſider the diſtance of the parallels 
trom the Zenith according to the Latitude you intend, as 
admit 5 1.gr.30.m,to be the Latitude as before. Take the 
halfe of thoſe diſtances (according to the firit directions) 
by which is made the Colume B.yvhich are the halfe di. | ! 
Kances of every degree betweene the T'ropickes and the] ! 
Zenith,then move the Tangent of 45.gr. unto the-parts off « 
the Radizs or femidiameter, viz.10000. in the Circle off ! 
Numbers,ſo right againſt the I angent of any one of thoſe ) 

Ofthe degrees in the Colume B.in the moyeable is the Number 2 

ealculating of equall parts in the fixed, by which is made the Colume 

ofthe C.(or they may be extracted out of the Tables of natnrallſ} © 

"a T angents.) Further it we conſider the diſtance bervweene 

Phe Zenith and the other interſections of thoſe grney if 
e 


= rhe paral. © * | 
£h els. - with the Afcridian beyond the Pole,and take halfe of thoſe 


4} diſtances wee may make the Colume D.then moving the th 
y'1 moveable ſoftly along,as the Tangent of any degree of theſſſ 79 

, Colume D.in the moveable, paſleth by the parts of the ? 
If | | {callzviz. 1o0000.1n the fixed (on the Circle of Numbers) th 
| | {o the Tangent of 45.gr.in the moveable,thall point out inf] 3 © 
_ the Circle of Numbers,the diſtance betyyecne Z. and tho © 

parallels beyond the Pole. From theſe directions are ecaſcy ſh: 

fared the Numbers in the Colume E.or they may bee all -'v* 

taken from the Table of naturall Tagenrs as before : Thi © 


Numbers of the Colume C and E.ſerve to finde the diſtin} 7% 


of the Columes C.& E.arethe Numbers,2493.% 1 3032 
take 2493. from the diagonall ſtale, and m__ it fron 1 
Z.towards S.v1z.at 25.then take from the ſame ſcale allo X 


ces of the interſections of the parallels inthe Aferidi, Ed 
fro Z.& todiſcribs thoſe parallels,note that at the bottom , , b 


' 1303 2.3nd protract It from £e» ©O below N. divide thi £7 
{pace betweene 93. and 93. into two equall parts whic I 
will be at 1.ncere P. fo have you the Center of the Tr 6, 1 
picke of 93.extend the Compaſſes therefore from 1.to 5 ; he 


then may you deſcribe t hat Tropichegviz.s, 93.0. In lik 
| | man 


— 


. Toy 
A 4 


o "7 OI 
. 8 "PP a 
: T4 
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marinermay you draw the other parallels, but for more 


eaſe we may take halfe of rhe differences of the Num- 
- | bers in the Colume C and the Colume E. and fo may we 
{s | have rhe Colume F.and then with greater expetition iyec 


may protra&t rhe Centers of theſe parallels, from Z. 


) | (& beiveene the former tywo MNumbers)be taken from the 
| fſcale,and protracted from Z .it will reach unto 1.the Cen- 
he fer as before,and ſo any Number in the Coſume F. 1s the 
of | 4i{tance of the Centers from 7. of his oppofite Number 
of fl {1 the Colume B. or 4. by which Columes C. and F. 
ell you may deſcribe all the parallels, berweene the Tropichs 
wr from degree to degree. | < 
But for more exactneſle 1t were conveni- "FT, 


which is had the Numbers of the ColumeT. 
tne (uns Amplitude belonging to the declina- 


7 ET9 


me 4 | : | R 
aſl <2t to ſhevy in what points of the -4;he &, G 
BY : . - K - ; | I I.3 
| E.7.the parallels. of declination interſectit, | | | 
>NC » . oo a þ 0H 2 3.1 3 
Jef if truly deſcribed,and may be found by Page ' _ | Lo 
of 57-0f whe Appendix upon the Ring,where is | : [Eis 
+ thewne to tinde what Amplitude belongetl * | $8.02 
hell 29 the Sunnes declinarion,tor any Latitude y- : £ 
hl © Moving the Size of the Complcmint of | 2 K x 
vj be Latitude, uiz. this of Londen, 38. gr. | * is rb 
fe. 30.m.uuto the ſine of go. in the ſixed. lo! S) . £ 
MY every degree of declination in the moveable, |... 9 144133 
101 S- 7 . CO :10 '\16. 82 
ſhall point out the Amplitude in the fixed by _ 

1 

5: 

J 


"ſy tion of the Colume R.Now if the Ouadrants| 5 (*3:E1 
4; E S. EN.WS.JV N.be divided from E & JF. | 4 hs 2 
; "JW aruler layed upon the Center Z. and ro palle | 15 T24.34 
oy by the degrees in the ſeve. all Quadrants, | 10 j 26.07 
- "JN anſwerable to the degrees of the Colume T. I7:1 28.01: 
_ the Arkes $7.3nd {C. ſhall be noted in ſuch | 15 [29.46 


points 'as the 


parallels of the declination | I9 [31.32 


- ſhould interſect. ES 20.33:20 
_ Secondly, move the T anzert of the Lati- j 2>i [35.09 
rc c 


5 % 
like 
nine! 


21 
tude in the moveable,viz.5 1.gr.30* m. von 22 |27.00 
the former part of the Radtys or ſcale. viz. / 23 [38.53 
10000, in the Circle of Numberginthe gxed, i2 3.3013 9.50 


C 10 


for if 5269. which 1s atthe bottame of the Colume F. 
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ſa the Tangent of 45-gr. inthe movable (hall point out! 

1257 17.inthe Circle of Numbers 1a the fixed, which ta- 

ken from the (cale 4.and protracted from Z. to T. it ſhall. 

be the Center of the houre of 6. upon T'. erect 2 perpendi- 

cular 2 .T.1o. ſerving forthe Centers of the other houres ; 

then niove the Tangent of 45:gr. to the parts of the ſcale, 

viz.i00001n the Circle of Numbzrs, and confidet rhe di- 

ſince betweene the Zenith and the Polezviz.38:gr.zo.m. 

the Tanzent of halfc of it inthe movable doth point out 

in the Circle of Numiers 3492 1.which taken allo fro the 

| diagonall ſcale,andprotracted from Z.will reach to P. the 

Pole, throuzh which all the houres muſt be drawne, and 

the Centers of which houres in the line 2.10, from T. inay 

be had thus: which two numbers 1257 17.& 34921.I place 

| over the Columes H.and 7. | 
 ofmecat. According to the diſtance P.T.make a ſcale B.(orrather 
cularing of 2 diagonal! ſcale)to containe 10000. parts, then move the 
the dittare Tangent of 45-gr. tothe parts of this (cale in the Circle of Þh1 

; ces of the Nybers, viz.ioo00. ſoevery degree in the mouable a-' 

on & - ok - mongſt the T angents unto 4 5.2r.doth point out in the Cir- 
bs Enone® ie of Numbers, the diſtinces of the Centers of thoſe de- 
erccs from T.in the line 2.10. by which the Colume H. is 

made,then moving t he moveable ſoftly along as the T an- 

gent of any degree 1n the moyable aboye 45.gr. paſſeth by 

the parts of the (cale B. viz. 10000. inthe Cercle of Num- 

bers, ſo the Tangent of 45.gr.in the moveable, paſſeth by 

the diſtance of the Centers of thoſe degrees from T.in the 

Circle of Numbers in the fixed, above tooo00. by which is 

k made ap.the reſt of the Colume H.viz./.by helpe of which 

75 Colume H.and 7.the hourcs may be thus drawne. 

-. Ofthe de- _ Marke, what Nungrs are againit the Hhoures inthe 
« ſeribingof Colume H and 7. for if thoſe Numbers be taken fromthe 
{he hovi6s ſcale Band protracted from T. in the line 2.10. they ſhall 
p be the Centers of thoſe houres:ſo in the Colume H.avainſt 
the houre of 7.0r 5. is 2679, which take from the ſcale B. 

and protract it from T.to 7. and from T.to 5, in the line 

2.10.then placing one foote of the Compaſſes in 7.and ex- 

tending the other foote to P. deſcribe the houre of 7. and 

one foote of the Compaſſes at the ſame extent being pls 

cc 


Weed in 5.ſhall alſo deſcyibe the houye of 5. Tn like manner ' 
may be protracted from T .out of the Colume H. 7.the Cen- 
It: Beers of the other houres with their intermediats, and ſoal- 
- Bo deſcribed. | - 
;: | Burhere note, that jt yvere convenient to finde the In- 
e, flterſections of the houre lines (and their, intermediate de- 
i- Egrces)with the Horizon as before was delivered of the in- 
1. ffterſections of the parallels of Declination with the Hor7- oaks 
; the fin- 
ut £$02,and it may be drawne from my Ring thus. Move the ding the 
xc FTangentof 45.gr. in the 7.4 B (4 B jd B interſefti- '| 
” moveable _ the fine of | 5<-X7: w_ - _—_ 
14 the Latitudegviz.5 1.gr.30. |. oure with «| 
ay fim.in the fixed, tow right | 1.261241 29-38 the Hori (f 
cc Nagainſt the Tangent of any 
degree from the houre of 6. 
er in the fixed,is the Tan- | | | - 
he gent of the degrees of the | "| 7 -39 oY re 26 34-12 
of Finterſection of the houres, | * n93 Ps 2.3 1 "FIIET'P 
a= and the intermediate de- 10-I1[lof23.45|30[30.25 | 
r- ſgrees withithe Horizon in 1 9]21.2720[24.57[31/27.20 © ol 
e- the moveable : from which |* 2% +43? n 26.08 32[35.36 4 
1s direction is | this Table |** LL a dis 199-47 . 
3- fldrawne, and 1s onely for E| 
by [theſe degrees which interſect zghe Hoi 7302 in the Calcnder, 
m- but it might have beene extended further. The 
by Application of which is thus : Account in the Limbeof 
he [the 1n/ſfrument fro E,(the point of Eaf?,)any degree inthe. 
11s Colume B.and lay a Ruler thereto,znd to the Center Z. fo 
ch fithe interſection thereof in the Horizon ſhall ſhew the in- 
terſection that the houre Line,or degree oppoſite thereunto 
che Ylinthe Colume 4.maketh with the Horizon. Lolike' man- 
he Wner 1 might have delivercd the Tables of the interſection | 
all Yofthe houre lines with the parallels of declination, which | | 
nſt would ſerve of great uſe in large 17/fruments, to deſcribe i} 
B. [theſe degrees,which are neerc the houre of 12. 
ine [Now to deſcribe the Ecliptich,confider as before the hight 1 
x- of the Tropicks above theHorizon, inthe Latitude given, jt 
nd B1iz.5 1.gr,30.m. ſo vp will be 15.above the Horzgon, and $ 
J will be 62.gr. high. _— move the Tangent of 45. il 
2 un- | 
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I I.1C{12 
2] 2.33j13 
3] 3-5c[14;17.4c|25| 30. 48 zon- 
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15.12123] 28.29 
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unto the parts of the ſcale A.in the Cirote -of Numbers ut Wo 
the fixcd.viz..10000. ſo right againſt the Tangentof 15. 
; or.in the moveable is 2679.the diſtance of the Center of 
L&; Yo de- the Southerne ſemicircle of the Eclipticke from Z. which 
15 _ I place in the Colume over Aaf.and againit yp. then moye 
} ECtpricke the moveable ſoftly along untill the Tangent of 62 gr. bee 
right againft 10000,in the Cipcie of Numbers,ſo the Lan- 
cent of 45.-gr.in the moveable,thal bop out 18807,0n thc 
Circle of Numbers inthe fixed : The diſtance of the Cen- 
ter of the Northerne ſenucircle of the Ectiptiche, trom Z. 
which 1 place in the Colume over P-againlt 9. it theſe 
numbers be taken from the ſcale 4. and protracted from 
Z.they will reach from 2. to Yp.1nd from Z.to &, and (o 
lacing one foote of the Compaſ/ce in Vp.ncere thc Pole, 
,and extending the other foote to VP. ncere S, you may de- 
{ſcribe the Southerne ſemicircle ot the Ecliptiche E\yp.lJ-: 
and placing ons foore.of the Compa/ſ/es in S$. below the 
Polezan4 cxrending the other toote ro $.above the Pole! 
you may deicribe the Northerne part of the Ecliptiche E, 
$S,IHW. and thote feinicircles of the Eclipticke may he di- 
vided as tolloweth. 
: 2ſ0ve the Tangent of 45. unto the Sine of 66. and 30, 
it Howto lo right againit the Tangent of the degrees of the Sunnes, 
| | make the Longitude in the Ectiptiche inthe moveable,are the Tan - 
Ld © rap eM gents of the Jcgrees of the Sunnes Tigi2t @/centton 11 The 
if | Eclipcicke hixed, or they may be had by reſolving of a Triangles wn 
1 ki which there will be go. ſeverall operations, but by this 


* - 


F Ring they are given at one reftifhication, and onely by a 
| glance of the eye:for proportionals either in Szzes or Tas- 
HW © g2#tsare had by the Rzzg, with the ſame expedition that 
/ - Numbers arc had, As by the ulc of the Circles of Sines and 
11:1 . T angents upon the projection of this Ring, in diverſe par- 
ticulars is declared im the Appendix upon the uſe of the 
1 18 Ring; and fo according to the former ConſtruRtion is 
4 made the Columes Land O.for 45. being brought to 66. 
oo 2r.30.M.as betoreright againſt 10.gr. inthe moyeable,, is 
F 9-gr-3 1.1m. in thc fixed,againft 20;gr.1n the moveable, is 
MK 78.or.28,m.in the fixed, and ſoof the reſt. Then move 
1 the Tangent of 45.gr.- tothe parts of the ſcale B. viz. Wt 


10000, 


0000. in the Circle of Numbers, fo right againſt the 
W angent of the Arkes in the Colume L. in the moveable 

re the diltances of the Centers of thoſe Arks, from T. in 

he Czrcle of Numbers inthe fixed, fand ſo is made the 

j& Folume 2f.& it you move the moveable ſoftly along as the 

ze WW angent of any degree in the Colume O. paſſeth by r0006 

i Wc parts of the ſcale B.ſo the Tangent of 45.in the move- 

ic ble, paſlerh by the diſtances of the Centers of thoſe de- 

1- recs trom Tin the Circle of Numbers in the fixed, by. 

7. Fihich is made the Colame P. or they may bee had from 

fe Ihe T1 able of naturall Tangents. 

m Then by the ſcale B.,protra&t the Numbers,out of the Co- To divide 
ſo MWunwe Aaf-ad P.trom Tin the line 2.10. for they ſhall bee cn IeT? 
he Centers of thoſe degrees of the Eclipticke, which are © 


C 2 
= Wyppolice unto them, viz in the Columes &. and N. fo if I 
”, Frould interſect the Eclipriche, in the beginning of I... 
he MWt.or m.cach being diſtant from Vi. 30.gr. vhuch I ſecke 
ec: [MW the ColimerK.and finde righr 2gainft 1tinthe Colume 
E, (1.5294. which T take from the (cale B. andprotrat it 
4i- From T.to 30.in the line 2.10. Now placing one foote of 
he Compaſſes in 30.ncxt 10.and extending the other foote 
0. Bo F.the Ecliptiche may be interſected in the points of &. 
xc; (nd X.and placcd in 30. towards 2.the ſame extent will 
n- Watcrlet the Eclipricke in Wand m. Inlike manner may 
he Wie Centers of the reſt of the degrees of the Eclipticke be 
tix W:otractcd in the line, 2.10. from T'. out of the Columes 
us It-and P.and fo all the Eclip?icke divided from degree, to 
y a Wegree - bur this may be'otherwiſe done. 
"1 / og 


hac I Befides that which 1s delivered touching the drawing ot 
nd {Mic Parallels, Ecliptiche,and Houre lines, there remaines 
et hovy to put on the Calleader,to graduate the 1ndex,and | 
0 dravw,and dividethe line of Shadowes. | 
"This may be eaſily done from the Table R.Calculated, } 
and accommodated to that purpoſe for the yeare 1649,and 
nay ſufficiently ſerve for many yeares after, without any 


1s 
is Rcnlible error. 

we | Paving divided the matron. .S.and E.N.(as before cy Pru- 

iz. ſto the uſuall degrees of a Quadrant,) lay a rnler upon 2744p, 

a, ED = 2s ig - the 


—— 
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the Center 2. and account the degrees from the point | 


Howfeo'in- in the Qnadrant towards N. and S., out of the Table j 
ſcribe the according to the ſeverall Columes of the Table Rand 1 
Callender terſef the Quadrants, with ſmall ſhort lines, ſo ſhall thy 


Arke of the Horizon of the 1n/Frument from E.be divide 
into the nſuall dayes of the Afonth, which is the Callend; 
and the beginning of thele diviſions, may be at the 10. « 
Afarci,and ſo going onto the 1 1.0t 7pnezand then again 
to begin from the 10.0f Marchand go pn unto the 10. « 
December, and theſe dayes may bee noted upon the inſ1d 
of the Horizontall Arke with ſhort lines from E.as before 


and at every Mozth may bee placed a repreſentative lettej 


for that Month,and every 10.and 5. day of every Afont) 
may bee notcd with a ſmall ſtroke ſomewhat longer the 
the reſt,ro helpe the memory the readier to number. 1: 
I:ke manner may the reſt of thc dayes of the Calender be 
interſe&ed inthe out fide of the HortFontall Arke, to 
wards the Limbe,beginning at the 1 3. of September, and 
ſo going on tothe 11.0f {une,then againe from the 1 3.« 
Septemb:r,and going on unto the 10. of Decemher, : 
theſe Morntys may Fes alſo noted with ſignificant letters 
appropriate to each Afont1,and each x0. and 15.day of th: 


Month,may be alſo denoted as before, with a ſtroke ſome 
what longer than the reft,according to the Scheme againk 


Page the 1. 


How to graduate the Index fo 
the Inſtrument. 


Let the 1ndex be equi to the ſemidzameter,Z.E. ant 


then may it bee divzde 


diuided,and placed on the Center of + the 1nſfrument at Z 


it ſhall helpe to put on,and divide the line of ſhadowes. 10: 


followeth. 


Lay the edge of the 7ndex to 4. inthe Limbe which i 
mcere the 19.0k December, ang move it bo any oy ly 


ec out of the Table ©. by the help 
of the (ſcale I the Center : the 1ndex bein: 


——— 


eTq 


JC N 


here 
C intg] 
ordin 
cen 
ut Tt 


chem 


153 hw 
Elthe T able $.and account thelike degree in the /ndex; and 
Wen make a marke upon the plaine of the 7nf/frumcnt 
Mrhere that degree touch:th, and ſo goc on from point ro 
bFointzuntill the whole line bee deſcribed and divided, ac- 
eQprding to the Table $. This line might bee placed be- 
@vcenc the Calender and the Limbe, or 1n a Q14drant,&c. 
ut I have cauſed it to bee deſcribed as is ſeene uponthe 
cheme againſt Page the 1. for expedition and conveni- 


Fl 
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CY» 
dy Now if any de- 
re to inlarge the 


pſtrument to 3 


o_—_ aſſig- . 


» or to de- | 1: 
ride the Trapezt- | 2 
W! forme 1n ; | 
reateſt proporti= | 
upon a plaine 
ven: without cu- 
Yolity, it may bee 
one thus. 
hg Let 4. B. C. D. 
2 plaine, divide 
Wc gh A. B. 
ithin halfe an 
ch of the higher 
d, and an Inch 
the lower end, 
to 3.equall parts 
luch ſuppoſe the 
ie M.N. then di- | 
nc each part into 
Slfe ſo the line _ 
f. N. ſhall bee di- 
ded into 6,equall parts,the middle of which will bce at 
:F- Then take 4.0f theſe parts for Radius, and on Z. de- 
ribethe obſcure Arke,4. E.B. and upon Z. ercR aper- 
;&ndictflar to the line AM. N.. to cut the Arke . 
if in E. now from EK. to 4. protrat 40. as » 
rom 


_— OT 
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| | from FL. to B. protraet 50. gr. ſo the Angle E. 2, 
(hall be 0.1nd alſo AZ.B. thall be 99. avv havi 


P 

þ made a ſcale of Z.E. like to the (ſcale A. according tot 
| former directions )then out of the Colume C.and by hel 
| ot the {aid (cale A.trum Z.you may protract 2,249 
| 2.2 .4823.and 2.7673. and from the Colume F.y 


may protract the diltances of the Centers of thoſe inte 

(ections from Z:vit-Z.1.5269.22.7949.4nd £31621 

and ſo placing the Compaſſe in thele Centers, you mi T 

de{cribe the Equator,and both Tropicks. But it £. Afyuf an, 

7.. N.be divided according to the ſcale 4.then from Z,yf be, 
| may accoun: the intecſections of the parallels, and diſt wt 
"= ces of the Centers,and ſo deicribe the parallels with ore (if 
| tcr cxpeditioh,and (o (hajl you hane rhe Scheme or Ty ma 

pe+ tall forme of the 1n/irument, B.A.Vp.f5. and may bor 


BW finiſhed according to that againlt Page tne 1, by the Ti: 
5 2H, bles and direions here calculated, and delivered ro thYyiſ; 
end. | F 


Now to 2nzraent the 1n/Zrument to any proportion apy 
ſioned,as 1f betweene the T'ropiches vwere' ſuppoſed to bifltab 
10.19ci375, the Kadzzs might be found out, or if the Rag! 
were 4.foote, (which is according to mine owne n/# 
ment :)what diſtance might tacre bee betweene the Ti 
ptckes : the proportion would be as 516. to 1000. foth 
breadth to the icalezor as 1000.to 516. fo the ſcale to 
breadrh : therefore by the Ring, bring 516. in the mont 
able, to 1000.1n the fixed, fo right againſt any Radaui 
tac hxed, 1s the diſtance betweene the T'ropiches 1n th 

 Moveable,or againſt the diſtance afligned for the Tr 
pickes in the Moveable, is the meafure of the Radiuc 
Scale,in the fixed : Soft yp. .be allotted to be 10. 7nchh 
for the diſtance betweene the T'ropiches,the Scale, or R 
dius,of the 1n/Frument thould be 19 .4. texe : bur if th 


I © 
ſcale or Radius were 4. foote, or 45./nches, then the di 
ſtance berweene the T ropickes of Vp,and £5.will be nce 
24 .. inches. T hus for the making of the /n/frumen 


the detcription of which followeth. 


— 


Ty 
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The Deſcription of the Hori. 
+ontall Quadrant, 


Tc forme of this /n/friment is like a mixt T'raper ia,ns 
appeares againſt Page, 1.yhere ot two lides are right, 

and the other two ſides are Circular, which falleth out to 
deeſo from the nature of the Projeffion, and that part 
Which I have thought mcft convenient for uſe,and is fully 
© ufficient for that which I have delinered upon it 3 and 
may be made of any plaine Afateriall;but fitteſt in Braſ/e; 
Tor Siver : the ſeverall parts of which 1n/Zrument are five, 
Mviz.the Backe,the Face;the Sights,the /ndex, andthe di- 
viſions,and lines projeRted on the Face. | 

Firſ#,the Backe of the 1nſ#rument,is a part of Gemma 
Frifus projeRion,whole particular deſcription and admi- 
Yrable uſe I intend here after as God ſhall give fife and A- 
bility tomake manifeſt. 
Secondly,the face of the 1uſtrument, is that vpon which 
the /n&+x3.nd fights are placed on. 
Thirdly ,the Sights are the (mall peeces of Braſſe in 
which there is in each a little hole ro looke through, cr 
he ſunne beames to paſſe through,ind are tne 

the Face of the /n/Frument 3 one of which Sights is neere 
the Center of the 1n/Frument, and the orher is neerc'the 
Circumference thereof. | 
Fourtvly, the Index, is the movable peece of brafle, 
faſtned at the Center, upon which al.o two other ſights 


r Kin3y be placed,the edge of this 1ndex is divided and nected 
if ſWhus, 10.20.30.40.50.60.70.80.90. which are called the 
he degrees of the 1ydex,and there is adjoyned unto it three 


> T1CC 
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mall plates to be reQtified as occaſion requires, one of 
hich is called the 4x75 and the other two c te perpendicu 
ars, | 


I Þ) T e 


upon | 


I 6 


i _ 


5 


OI TY ——— 
Fiftly,thelines deſcribed on the Face of the Qu4- 
drant are fixfold. oY 


The Linh: and its Parallels. 


The Kalender and its diviſions. Hh 

Viz. JThe Xquator andits Parallels. y 
*AT be Ecliptiche and its diviſaons. 4 
The Houre lines and their intermediates. ted 

The line of Shadowes and its diviſions. _ 

7 


 Firt,tie Limbe is the outmoſt Circle, which is divided If * 3+ 
into 140.gr.and noted 1t every 10,degree thus, 10.20.30, 
40.50.60.70.39.99.and each of thele degrees 1s divided of tl 


into parts according to the Capacity of a degree in the ter { 
1nſtrum:nt. & ex 
Zod 


Secondly, the next parallell line to the Limbe ts the Ho- 
7700 or Kalender, which is noted with letters thus, 7.4. N'X+= 


$.0. N.D. 1.F. M.4. M-1. of which 1.in the firſt place [Nor 
ſtands for 7uly, A.for Auguſf,S'tor September,0.tor Ofo- _- 
| n 


ber. &c.then againe on the inſide, 7. ſtands for /anuary., ff 
F.for February,&c. each letter repreſenting its 2ſonth, Ja 
and each of thoſe Months is divided into dayes by fmall 
ſhort lines,whereof the 10.and 15. day of every Monti is d: 
ſignified by Numbers, or elſe by a line ſomewhat longer # 
then any of the others, to helpe the memory the readier toſſÞ2d 
Numher,and for more promptneſſe of finding rhe day ofiP**ke 
the Afont),in the Xalender as occaſion requireth, Y 

T hirdly,The Equatzy is that line. that mceteth with the hour 
tenth of Harci, and the thirteenth of September in thef'90n 
Kalender, and is divided into degrees, and numbred{ſ2"r 


thus,10.20.30.40.50.60.70.380.90. and the parallels to 7.8 
the Equatorare theſe lines which are on each ſide of it; ty 
ide 


cvery 5.degrec of which being noted thus,5.10.15. 20.the 
outmoſt of thoie Paral!cls oneach fide of the Equator are 
the two T roptches that which is neareſt the Center, is cal-( 
ted the Tropicke of 9, and that which 1s farcheſt of, is 
calledthe Tropicke of yp, thoſe two Tropicks, the Kalen-F" P31 
der, and the houre of 1 2. comprehend the whole Projedi-f ern 
7: and herenorc farther thar theſe parallels are called eaſt 
” ; paralle\g$0* 


——— 


; 


ack. Died amd 


parallels of the day of the Mfoncth,as w.1l as the paraſlels 
of the Sunnes Declination, according as they ſhall be 
yſed , and farther below the Tropicke of Cancer is a 
raduation of the common houres of a Horizontall 

Dyall : ſome yſe of whſch is ſhowne,by pro. 3 6. 
Fourthly.the Eclipticke on the inſtrument 1s repreſen- 
ted by ewoquarters of the Ecliptiche whuch croſieth the 
former parallels, and meeteth wirh the Equator, inthe 
Horiz 0g or Kalender, in the former 10 .of March, and 
16 gs September:.that Quarter which is towards the Cen- 
| Wter of the in/frument, ſerves for the Northerne ſemicircle 
1 | of the Ecliptichke, and that which is farther from the Cen- 
« ter ſerves tor the Southerne ſemicircle of the Eclipticke 3 
& each of theſe /emicircles is divided into the Signes of the 


- Zodiacke, & charaRered accordingly rhus,Y 5.1.9.8. 
{ AF-=.m-2.W..23X.0f which the firſt 6.Signes are called 


« Northerne fignes and are inthe Northerne ſemicircle,& the 
,. (other 6.Sourtherne fignes & are inthe Southerne Semicircle. 
ls And each of thoſe frgnes is divided into 30. gr. and if the 
- $n/frument be largegeach of thele degrees may be divided 
11 Pinto 6.0r 1 2.divifions more, So every diviſion ſhall ac- 
cordingly containe 10.0or 5. Minuts. 
Fiftly ,the houre lines are thoſe that croſle the Equator 
and his parallels, andare noted, or numbied in the T'ro- 
picke of 5 with numerall, CharatFers thus 11TI. V. VT. 
VII. VILL. IX. X.'XI. XI. And are the forenoone 
houre notes: thoſe hourclincs (crve allo. for the atter- 
oone houres,and are noted likewiſe with Arithmeticall 
dſ{gures,for the houres in the afternoone thus, 1.2.3.4.5. 
rol06-7-8. each of thoſe houres is dividcd into 3. parts, each 
irÞ*rt being 20. minuts : and each of thoſe parts is ſubdi- 
ided againe jnto 5. parts, fo that each part contaireth 
minutes, and ſo the whole houre is divcded into 15. 
darts or deprees, each part or degree being 4. minuts 
25 afore,and fo the whole houre ſhall containe 60. minurs 
vr parts: and here note that theſe Houre circles with their 
ſÞmcrmcdiarcs are alſo calied AMeridians or degrees of 
meaſure,and are Numbred by tens inthe Aquator, from 
Thc mcecting of the Aquator with the Ecliptickezas before 
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J) z thus, 
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thus,10.20.30.40.50.60.70.80.90, 

Sixtly,the line of ſhadowes is that which makes a ſphe« 
ricall Equilaterall Triangle upon the plainelof the Inffru- 
ment,the baſis of which is theHoriz0n, or Kalendcy and 
one of whoſe legpes is below the TP of $5 and the. 
other croſſerh et T ropicke and parallels, and meeteth 
with the Xalender neere in the 10. of December: both of 
thoſe equall (ides are called the [ine of ſhadowes, and are 
divided alike into 10.ynequall divifions,and each of thoſe 
diviſions againe is divided irito 1o- other diviftons, and 
againe each of them into other 10. (if the 1n/fument be 
large.) The firſt Capitall ro. diviſions axe noted with 
Arithmeticall figures thus, 1.2.3.4.5.6.7.8.9.10. of which 
I. is at the very meeting of the two lines,not farre from 
the Center,which ſignifieth Equall:the figure of 2.Double: 
the figure of 3. T'r:ple, the Geure of 4. Quadruple: the fi- 
gure of 5.Quintuple, &'c,T bus for the making,and deſcrip 
£:02 of the 1nſfrument, the uſe of it now followeth- 
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Are 3 \ | 


DF the Vſes of the 
Horizontall Quadrant, ſpect-. 
fied in the Index or Table, 


" formerly deliveted. 


A 


$975 Iz 


7 F which ſome have relationto the obſcr- 
vation or appearance of the Swunne, others 

ithout obſervation,or ſight of the Sure. 

The Vſes of theſe which are knowne without 

ceing the Swvne, are 30. of the faid Index or 

_{[ableas followeth,viz. the 2. 9. 10. 12, 13.14” 
I5. IG. 17. IS. 19. 20, 21. 23» 24. 25s. 
26. 237- 28. 29. 30. 32. 33» 35+ 37> 
38. 39+ 409. 4t. and 42. of which 13.of them 
will be howne onely by knowing the day of the 
HMonth,viz.the I 8, 3 3s 2I. 19. 2$5e 24» 39» 
2+ 32. 37+ 20. 41. and 42 as followeths 


D 3; The | 


TT e inn mn "a0" 

' x; The houre of Sunnerifing, ſatting, anc ir 
|| lengthof the day. =” 
2. The Sunnes difference of Aſcentiov. Wi/1] 
2+ The Sunnes Declination, 
| 4+ What dayes are alike in lmpth,and wha 
| olay the Smnne rifing in the one, fhall beff Se 
| the Sunne ſetting in the other. nd 
| 5. The Sunnes plagg,or degree inthe Felt 
| tic be o )O if 

6. The Sunnes right Aſcention, and 0 i | 
ligne Aſcention. 


un 1 
| 7. The bhoure,and Altitude of the Sunndſhyhi, 


comming Eaft or Weſt. led 

8. T he diff ance of the Sunnes riſing, or ſe 
ting, from the Eaſt ,or Weſt. Y. 

9. The height,or depreſsion of the Smnne ig 
the Meridian bere, or for any Latirud:,  ( 

| 10. Thetime of day breake,and end of twy- 

light. 

11. The a, 
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No 


The day of the Month knowne to finde. 


—_ 


wality of time, berweene do © 


|| breake,and Sunme riſmng. 7X 
'| 12. Thehourc,aud Altitude of the Sunni © 
.COMMI, jg HPO% Any declining wall, yo! 


—_——— 


13. At what honre,and Altitude, the SulÞ* 


muſt have to be oppoſite or perpendicular” 
{04 declining wall. Fre : 4 
o C 


- cs 


ua 


Fif, 


| 
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*MEir/t, #0 finde the time of Sunne p,,,, 
« þ1/eng,or ſetting, and length of the © | 
*_ day, for any day of the yeere. | 


| bel Sceke the day of the Ionrth in the Kalender, Conſtra | 

nd the bowre [ine that meeteth therewith, &z.i 
j,cweth thetime of 'Sunne riſing or ſetting. 
of the day of the Adonth were the t 3. of Offs- Exans. 
zr, the parallell that meeteth therewith is the 
PB:ure,viz. 7.of the clocke, at which time the 
un riſeth : the ſame howre is noted alſo with F. 
which is y time of Sw» ſetting that day, this dou- 
led makes LIo.the length of the day required. 

Ps 


P 


& 


Pecondly, rofinde the difference Pro.z; 


El « 


| of eAſeention, for any day 


j of the yeere. 


ff Marke what Meridien mecteth with the day Conffr# 
f the Month in the Kalender : as ſuppoſe the day #0. 2: 

eto be the former 13. of Oftober, which is the 

youre line Of 7 and 5 . (as before) andaccount the 

«Numbers of Meridiexs tothe howre of 6.ſo have 

, ſou 15.gr. or an howre, which is the difference 

"of 4ſcention for the 13+ day of Offober re- 
Juireds 


Thirdly, 


4 
' 


J 


OR. oa ith. Hd nm at oO 


Proz T hirdly,to finde the Sunnes del; 
| clination for any aay. R 


onſlyy CMarke what parallell of Declination meetet 
"_g . with the day of the Honth in the Kalender, an th | 
account how many degrees it is from the Equiſ;þ, 

»ottiall, ſo have yu the Swnnes Declination fc 
that day. | | 
Eitam. Soeif the day were the laſt of Auguf, the pi, _. 
ralle!] that meeteth cherewith is the 5th.from th ay 
Equator,and ſomuch is the Swwnes declination,th; 
day,Viz5-gr. North declination: 


Pro.4- Fourthly, to finde what dayes thc 


he 


theyeare are alike in length, ane 
What day the Sunne riſing in the one, 
ſhall be the Sunne ſetting in 


the other. 


” 
. 


Err 


Cates- For the firſt,note that the dayes betweene thi} 7 
Aion. 4. 10*h, of December and the 11th. of [wne, F171; 
dayes of Incresſe, and the reſtare dayes of Dj, 

creaſe, Now right againſt any day ot decreaſe jÞ, 

the Kalender,is the day of increaſe, which daycf 

. arc equall oneto the other. So the 19. day ola, 
Exam. May,ts againſt the 4. of /aly, at which time thi, 
| Swrneriſeth and ſetteth alike without ſenſibly, 
Erro! 
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7 ertor,viz. 4- of the clocke, and therefore thoſe 
CA4dayesarc of equall length,and ſo of others. 


Far the ſecond, to finde what day 
ine Pe ſunne r1fng inthe one, ſhall be 
ja:he ſunne ſetting in the other. 


e amitthe day to bethe 18.of Febraary and 
Jaccording tothe firſt pro. finde the time of Sunne Exam. 
b ring, which isat 40, m. after 6. of the clocke ©£99/76- 
Wor that day,and the ſetting 20. myafter 5. then £2 5 
marke what day of the CI7onth the bomre line of 
[zo m, after 5.inthe torenoone, - mceteth with 
the Kalender, which will berhe 23. of e-ugnf,to 

he x 8th, day of Febrwar; the Sun did ſet atthe 
/IFame houre that it Cid riſe;the 23.day of Angeft. 


*PFi/rly,to findethe ſunnes place,or Pro.z 
degree, /or any day of theyeere, 


thi Vote where the parallel of the day of the _ _, | 
Both crofieth the Eciipticke, that is the Sunzes Conſt YM 
De llace-So the former parallcli of the 1 28. of Otta- CHo.6. | 
© Ger mecteth with the Eelipricke in the beginning ©*4®%; | 
YÞbf ms and X, but which of theſe is the Swnnes 
' WÞlace, the quarter of the yeare may eaſily tell you, 
thiviz. m which is the Swnnes place or the degree 
10h the Ecipticke for thar day: 


_ =: S1XHy, 


vo Mo - 


Pro.6. 


| 
; 
| 


| 


; Conſtru 
0.7 


_Equater from Y,and is within 6.m, of 28, g 


——_— 
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| 
Sixtly, to finde the Sunnes right 


aſcention,and obleque aſcention at ; 
any time. : d 
Ho! 


C onfracr what Heridean meeteth with theft 
Sunnes place in the Eclpricke for the day given ſrc 
and marke the number of Aferidiansin the Equa-ſſdi 
zor(for the Meriaiansarenumbred in the Equarory/ 
as is ſayd before in the deſcription) ſo have youſſs: 
theSunnesright 4/centiox: but here note that theſte 
degrees in the Echpricke arenumbred forwardſſdi 
and backeward in the Eclrpricke unto 3 60. grbe 
upon this [nſtrsment- fo arethe right 4/centiruſm 
of thoſe degrees alſo numbred forward andſfo 
backward in the e/£quaror:for the right aſcer 
tion of any degree inthe Ectipricke,is that degree 
of the «Equator which is oppofite unto: ir, ( the 
ſucceſſion of the fgres conſidered ) ſo if the S; 
were in the beginning of Mm, the right eAſcentio 
is neerc 208. degrees;for the Meriden that paſ 
ſeth by the beginning of m, is accounted in the 


X ow the right eAſcontion of 5,15 go.gr.and th: 
beginning the of ohh 1s 1380.97, and from th: 
beginning of =, to the beginning m, is withi: 
6.m, of 28.gr. as before, all ts which put toge 
ther makes necre 208. gr. the right Aſcentio 
of the $7 the 13th day of Ofteber, 

| 7 


| WON 4 


Je 


T— 
jo find the Sunnes Oplique 
4 eAſcention at any time. 


Notethat the difference of eAſrention, is the ("onffrn 
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difference alwayes betweene the right 4/centson Rog, | 


ot tie Sw1,and che oblique Aſcention thereof:thers 
theſfore the right Aſcentron known by the laſt di- 
ren ſiectio,& the difference of 4ſcenrzon by the ſecond 
#4Fdiretion,the oblique Aſcerron is cafily had, by 
tor Aadition, or ſubſtrattion thus, If the Swnbeina 
youſſ Sou: berne ſigne then the oblique Aſcention, is grea= 
rheſſſter then the right eſcention, by ſo much as the 
arddifference of Aſcentios comes to : but it the Sww 
 grifibe 1n a Northerne gne, the oblique Aſcention is 10 
$014 
and 
cn 
Tres 
(4! 
S; 
140 
paſ 
the 
gr 


tn 
rh | 
J m1 ns E aftor IV elt,any day of the 
wal yeare above the Horizon. 


oh Ferenote that this Propoſition holds i uſe 
oy : E 2 j ON&® 


fore by the 2 Pro:forthe ſaid Izth.of Oftober was 
15-gr-this ad unto the right A/cention of the be- 
ginning of m,viz,208.gr.makes 2 2 3.gr.the Suns 
oblique Aſcention tor the beginning of in, on the 
3b, day of Oftober; but if the Sur hd beenein 
the beginning of 5, the oblique aſcention would 
have beene onely neere 13.previz 12.8r-54-m- 


much lefle; which difference of A/certion as be= | 


" 

W—_ by mach ages " 
[1 
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Seventhly, to find the ſuns Altl- Pro5,. 
tude, and houre of the ſuns com- 


| 


Prog. Etehtly, tofind the diſtance of the 


Confira- 


" "yp hat W_ held —_ —_ ——— 
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onely for that time of the Sus being in the Nor- Pune 
therne ſignesthat is from the 1 0th.of March to the Pires 
13%, of September:therefore lay the dex to the 
Eaft,or Equinettall pomrnoted with E.or 40.8% ÞÞer « 
50. in the L:»be: ſo have you inſtantly at once þ 
wichout farther rectification both the Alrirade fwhi 
and hexre of the S#1s comming Eaft or Weſt, a- P12. 
bove the Horizon for all or any of the Qayes a-Þ _ 
bove ſpecifted:ſo the parallel of any day of the IN 
CHoneth meeting with the edge of the Index | . 
eives the Suns Altitude in the Index, and the id 
Heriazan meeting therewith ſhewes the honre. | 7 
So1r it were the ſecond of Hay, orthe 22.0tf cf 
Isly,the parallel belonging to thoſe dates meetes 
with the 7radex neere abour, 23,gr-17. m, and 
there alſo meetes with'that point,the houre line 1417 
of 7,and g.which ſheweth that when the Sw» 18] 
23-gr. 17.m, high cither upon the ſecond of May | 7, 
or the 22.0t /x/yzthen the Swx will be due Eaſt or 
Weſt and that will haypen to be at 7 of the clocke 
inthe forenoone,and 5, of the clocke in the aff] 5, ; 
rernoone. 


funsrifng, or ſetting, any day of 
the yeare, from the Eaft,or W. ſth 
called the ſuns «A mphitude. 


Lay the Inde; to the day of the Iſenerh,for the Funy, 
T time | 


bh OR Bhs a. 


OCH ———TTT rr ws 
ume given,8& theedge of it in the Zimbe of the In: «+ 
Frament (hall hew the e4»9p/irnde required. in 

Soif the day were the I 3*%. of Ofober the num- ExX41m = 

cr of degrees from the points of Eaf, noted \ | 
Frith 40- 56. unto the Index is 18. gr. 40. m. | 
[which is the Ss Amplitude for the given day, 
(viz. the 13%. day of Ofober. | 


[/NLnthiy, to know the ſuns Me- Pro.g | 
idtonall eAltitude , or the ſuns 
zepreſaon underthe Horizon, at 
ianeght here, or in any Lati- 
'1nde, for any day in the yeare. 


| 


Lay the Ind:x unto the hore of 12, and where ., Seal | 
he parallel of the day of the 2fonech meeteth 9,11 
therewith hal be the Suns Iferidionall Altitude, | 
So1t it were the 1 3t*.day of Ofober,as before, EXAM. 
he parallell, tor that day is 11.gr. anda halfe 
rom the Equaror South: this croſicth the Index | 
n 27.gr. Which 1s the Sunnes Adersdsonall Alts- = 
de thatday. Now for the Sunnes depreſſion at | 
nidnight, here 1sto be noted, that any degree of 
he Ec/ipticke 18 at any time ſo much below the 
9r12,08,28 his oppoſite degree in the Eclipticke,is | 
Dove the Horizon at the ſame time. Conftrn- 

Therefore where the contrary parallell of the &0n.12. 
© Erne vize 1 1grand a halfe North,mecteth with 
+ Re = the 
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the Index in the houre of 12.: that ſhall bee the[ſhe 
. Sunnes HMeridionall depreſſion at midnight, the zox 
faid 1 2th-day of Ottober. Eaf 


_ the 
Tenthly,to finde the time of day- 


Fe < 
* breake,and endof tmy-light, with E 
the Poſition of the ſunne under El 


the Forizon for any time. lt 
| an 
T hiv propojetzon, hath reference to the Sunnes 
depreſſion under the Horszon,for it is ſaid to beeJV84 
day breake or twi-iight to end, when the Sx is, 


' Conſtru- 


(:0.13. 


Exam. 


18. gr. under the Horizon: therefore the Con 


B 


ſtruction in this will be thus. nd 
Account I8.gr.o0n the Index then move the /rJ; 4th 
dex untill that degree meete with the Contraribreal 
parallel of Dec{marion for the day given, ſothdthe x 
Meridian or Honre-line that mectech therewittthe « 
ſhall bee the hexre of day breake required. Jof t 
SO if the day were the Io. of Aprill, the paralJqyir, 
lel of Decimation for that dayis NN prth IT. gr 
and a halfe which I ſeeke out one the other ſid; 
of the e/Equator viz. IT. gr. and a halfe Sous 
Declivation,and Marke where the 18th. gr. of this <. 
Index meecteth therewith, for there alſo is thi < 
bowre of day breake viz. with in 20- m. of 3Þ8 
inthe Morning, and 20. m. paſt g. for the en} «, 
of ewi-lighe the ſayd 1oth, of eAproill, alldewws 
the Index 1n the Horizow at that _ Os 
El 


mY 
© 


earth 


rue tl 
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e[ſheweth the poſition of the S#» under the Hort 

e [20x V12z. neere 48 gr. Io.m. tothe North of the 
[Eaft:bur if the day had beene the 13th of OAReober 
the houre of daybreake had beene 2 minuts before 

Is. and rv4-light would have ended 2. m. af- 
[Cr Jo 


AEleventbly, to finde the inequal- Pro.x. 

litie of time, betweene day breake 
and Sun riſmg, for any day of the 
dYeare aſsigned. | 


S, 
14 By the firft Conſtrnttion, for the dayes given Confluct 
finde the time of Sun ri/ing,and by the former 14 
1:3 Conſtruction the hoxre and time of day 
Fbreake belonging to thoſe dayes: then compare 
idthe time betweene theSunr5/mg and day breake of 
the one, with thar of the other, {o the difference 
of thoſe two,ſhall bee the difference oftime re- 


l quired. _ Example. 
Tf H, 2M. ; H. | 
"r JS Sunriſmgit 47 J6. oY, £2 oJ thec 
Ufz ( March the J day breckthnas 4 4. 00 The t:me [> 
"> Sow 11{ing ts at f 8. 12 Ons 7; 
hf! < Docemnb,the 1 ay breaheuat pi 6. 00 Ks cHk8<, 2-1 4 
In Sum rig 14 4 54. 11 N ;;fms - is.x, 
: © May the day breate, ar £12537 ryjing Ws 3-34 v4 
4 Sothe difference of time betweene day breake 


if ail Sunne riſing the 10 of Dacember 15 ncerea 


ny” quaxter 
q! | 


quarter ofan boxre longer thenthat of the 19th © 
of Mareh; but more then an howre and half 


longer betweene day breake, and Sun rifing the I 

x0h of F1a3,thenthe 10 of Harch. "0 

| ng] | oun 
Pro. T welfely to finde the huure,andt 


12. tit 


Altitude of the ſunnes comming. 
upon a Declining wall any day off** 
the yeare. =_ 7 
4 , | $oe0 
Seting the declinations of Plaines or Walls are 2c / l; 
counted trom the points of Eaf# or weſt inthe 
Horizos , as the ſunnes Amplitude 1s the numpOu 
bering of them therefore ſhall bee alike , in thf 


Linbe of the Inftrument . Now admit the Deci/4? 
watzon of a Plaine or Wall, to be 23. gr.the oppe iy 


Con ry. ation would be thus. The Index being ſer there 
#ion.15. to, you may inſtantly (ceat what hogwrethe Suns nt 
will come upon the Pl/azne , for any day 1R th 

yeare;for where the parallell of the day of thi Z 
Atoneth crofleth the Index amongſt the hourefwarc 
lines , (which »acx repreſents the Plaive ) thaffrom 

isthe hoare of the Suns comming upon the Plainfo th 

| and the degrees in the Index gives the Swwnqthe 5 
Examp. Altitude. So if the Sunne were in the Trepicke offtherc 
S the. Tropicke meerteth with the Index almolſwill | 

Within 5 m. of gin the Morning, and at thaultar 

Ume the Save commeth upon the Plaine, angand - 

There the Tropicke Cuts alſo the Index in 45+ gr? (ain 

40.1 


_ oO 


> $0.m.which is the ſuns Altitads at that time that 
ik 97 Wil glance or begin co thine upo the Plaines 
J As for the time of the /#7s continuance on the 
laine ( as 18 ſpetified in the Index or Table ) ac- 
ount the Dec/snation, on the other ſide of the 
(F-aft point,and lay the Index thereto, ſo the edge 
ff 1t 1n the Tropickeof SD, will point out at what 
oure the Sw goes of the Plarme viz. at 6.0f the. 
Clock & 38.mzneere;it the declination were Weſt, 
2 here 1t is ſuppoſed) whichadded to the time 
ff rhe ſ#»s coming on the Pl/azre,makes g.howres 


3.m,8& ſolong the ſun ſhines on the Plaine. 


c 
h 


m boure,and «Altitude the ſun muſt 
pave to be oppoſite,or perpendicu- 


p hirteenthly , to finde at what Pro; x: 
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Jar tO a declining Flame, any day 
"*" the yeere. 


' | 
hi Let aPlaine decline from the Eaſt point to- Example, 
rewards the Sonurh 2 2.gr.account this in the Lembe Can/iTu- 
aFfrom che boure of 12. and lay the Index thereto, ©99% | 
jo the parallellthat crofleth rhe /ndrx,doth ſhew | 
the Sunnes Alritade, and the CMeridzan meeting | 
oftherewith,gives the howre,at which time the Sun 
Iwill be oppoſite tothe Plaine; fo bave you at one | 


abÞinſtant for every day inthe yeare, at what honre | 
and Alrirede, the Swunne will bee oppoſite tothe ; 
ſ Plaine. p9 =:—© 
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"Thus touching the reſolution of the former 14 
nſes of the aforetaid T eb/e, or /ndex which had if | 
ference only ro the knowledge of the day of thi : 
Aonth,chere are 1 3. other »ſes of the foreſaid 
dex, or Table viz. the 10.12.32, 39.40.23.I7 
16.26.27.28.29-3%. Which baveno dependanc 
upon the fight ofthe Sw»,of which the 6 firſt ar 
reſolued,only by knowing the day of the Aſorilll , 
and the other 7.are as followeth. 8 


1. At what houre the ſhadow of an Alli 
| tude u equall,donble triple, &rc.mnto it 


2, At any boxre and Altitude of the Sun 
or Azimmth, what proportion ſhadow: 
bave to ther bodtes, 


3.The hoxre of the day agreeable to any Al 
| tirud:,or Azimuth. 


4+T he Suns depreſſion and Azimuth at a -, 


| 


To fi 


- 


I * houreeſthe might Aſſgnd. i 
| 5.T he houre of the day to or eAntipoder L, 


by ſnpoſing the Sens Depr efron nuder th 
Horizon. 

6. eAt what howye in any day the Sv 
Azimuth and Altuudewillbe equall,anqj As 
bow much the eAltitude and Azimmiſour 
mw the 
| Zone 


__ arms he ae 


viz by knowing the day of the Month to finde 
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7. What number of dayes will make the day 


an houre longer, or ſhorter at any time. _ 

8.7 h: (nequallitie of time in equall maneths, 
or equall number of dayes. 

9.T hedegree of the Fquater in the Hori- 
z0n,by ſuppoſing any degree of the Eclip= 
ticke mthe Horizon. 

10.The degree ofthe Eclipticke ins the Hors- 
<on by ſuppoſing the degree of the Equator 
87 the Horizon, L 

11.7 he depree of Medinm Cali, or the de- 
greeof the Eclipticke imbe Meridian, by 
ſuppoſing the degree of the Eclipticke tw 

the Hor:z9n,vel contre. [ 

12.7 be Horoſcope, or the degree aſcendant, 
or deſcendent, and the Nonageſſime de 
preeat any boure. : 

I3.W hat Angle the Eclpticke makes with 
the Horiz0u,or the Altitude of the Nona- 
geſſuma degree ,& what Azimuth it 55519 


At any howre. 


> 


irſt;to finde the Proportion of Pro. 
ad heir eAltitudes 14: 
/adowes to BUELY HIHdeS IT 


at any time. 


were required the 20 of Apri//,at whar Declargo | 


the day,and how high the S»» muſt be Au 


ther in the foreneove or afternoexe, that the ſha» 
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daw of a 14 or any Altitude, ſhall be equal[unt 
bis height double,triple, quadruple Luintuple &fN oC 
EmPiru- £41 the Mnd:x unto the numbers in the line « 
&io,17. ſhagowes Vizto 1.43.3.4:5-&Cc. and whereſoeve 007 
any of thoſe diviſions in the line of fradow * 
meete with the Index amongſt the degrees;thet 
it ſheweth what height the Sun muſt have, t 
- _ makethe /adowerequall,donble,triple &c. tot 
Exam. AltitzdeSolaying the Index upon 1 in the line 
ſpadower,it mecteth with 45-gr.in the Index: &\ 
highthe Sa» miſt be to make the ſhadow of a ma 
or any thing equall to his heighr upon an Ho 
a-0»tall plame:then move the Index to and fro,u 
till the ſaid 45.gr.inthe Index meete with the p 
rallel ofthe day Afonth,viz the 20.0t April;lo thi, 
hoxre line that mceteth therewith, is the bowre c 
the day that the/hadowof a Mas : or other !! 


?uacs, will be eqgue# to his hetothor Altitade,vil 
neere 10,0f the Clocke in the forenooxe,or 2.0ft 
Clocke, in the af ernoom, 


fore-aſte 
 no0ne.NOON! 
fho.m . Cho.1 
Wh 
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o1:druple. 
; Quintuple. 


* Sextuple. 
Scptuple. 
Oftuple. 
Noaocuple. 
Decnuple. 
Vigecupte. 
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Pecondly, tofinde what proporti- py. 
Jon ſhadowes have to their bodies 15. 


Ww 


1 at anyhoure in the day, 
Aimuth,or Altitude 
| of the Sun aſigned, 


q If the bewre be knowne, or ſuppoſed, move the Coxftru- | 
Mndex until it meete with the houre in the parallel #49. :5. 
uf che day of the 7onth, fo the interſetion' of 
Phat parallel with the Index is the /uns Altitnde, 
End the edge of the Index,in the Limbe,wil ſhew 
She Suns Azimurth,then move the Index until the 
degree of Altitude interſe Rt the line of ſhadowes,fo 
"Shall you have the proportion of /hadowes, to 
heir bodies required. | | 
| Soifon the 7 1th. of April! at, 7.0f the Clockein gan. 
hc for:noaxe,(if the San thine, )itwere required I; 
hat proportion the ſhadow of a 924% ſhall beare 
o his height,or the padow of an Altitude to the 
Altitaae, the paralicl that belongeth to the given 
day is neere 12.gr. Marke where this parallel 
necteth with the given hoyre of 7. and bring the 
»dex tO it; ſo have you the Suns keght ar that 
Bore viz 18.8r-26.m, ard the edge of the [naex 
inthe Limbe of the Inſtrument, ſhall give the 
IAzimuth viz 4..gr. from the Eff : then ;move 
he Index,uncill the degree of the Swms Altitnds 
= VIZe 
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viz 18,9r.26.m, meete with the line of Sadowe) 
which will be in 3, which iſheweth that av7. of 
the Clock in the forenone the tad 1 1th.of Aprell, 
the /hadow ofa wwan,or the /badow of an Altunde, | 
ſhall be Tyepl* to his height:the like will be at 5. 


T7 
C 


_ of the Clocks in the afternooxe, tor equall diſtances 


Fontru- 


to, 9, 


Altitude jt the Index. then movethe /ndex uncil 


Con/tr' - 
(7:0.20, 


of the San from the Meridian che ſame day,with« 
out ſcaſible error, wiil give equall e47titwdes of 
the /a»,and equall eAliatwde of the /av doth pra- 
duce equall hadower upon {oricontald Plaines, |(; 
Secondly it the Poſition 00 Azimmnth of the San be þ 
knowne or ſuppoſed, which admit 4 gr. from 
the Eaft roward; the South, 
Lay the /ndex unto it in the /imbe,& marke what 
degree in the /nd-x the parallel mcereth with, þ 
which is with 18. yr-26.m, {o have you the /a»v1þ 


degree mecte withths Line of ſbadewes ; ſo have 
you the proportion of ſhadowes required at that 
inflant,viz Trip/eas before. 

Thirdly, if the Sw» height be knowne or ſup« 
poſed, which admit 18.gr-26.m, account it inf 
che »dex,and moove the [ndex until that degree 
meete with the liye of hadowes;{0 where it inter- 
ſeReth the line of the eadewes,there you have the 
proportion of ſhedeawes to their bodxes at that ins 
ſtant of time required, which will be rrspls as be- 
fore:ſo the 10th.of Aprillit the bowye be 9.or the 
Altitude 18.g.236.m, or the Azimmth 4.gr. 
from the Eaft toward the Sowth, the proportion 
of /hadowerto their bodics yall be Triple. 


, > 
Thirdl ay 
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T hirdly to finde'the houre of the P;o. 
| day agreeable toany» Altitude 6: 


or Azimuth, for any day of the 

'$ 9 eare Propoſed. 

5 For the firſt account the Swns elticnae inthe cory. 
Index, and move it to and trountill that degree 40.21. 
neete with the parallel of the day of the Afonth: 

0 the Aﬀeridien that paſlcth by that point, (hal 

xc the houre required, 

Thus if the day were the tenth of March,the Suu F x4, 
xeing that day inthe e/£quinettial & the Altitude 
uppoſed to be 3 2. gr.z 7m1,this | i-eke out upon 

he /»dex and more the Index till that degree 

neete with the &/£quater; lo the Meridian or 

owe Circle that patleth thereby js the bowre v1ze 
Tho.of the Clocke in the forenoone or 2. of the 

a K/ocke in the afternoone,,nd if you move the Index 

oftly along as the degrees of the Suns Altirnde 

nthe /ndex interſet the Equator ( and ſoo 

ny paralle[:)ſo the 17eridian that mecterÞ there» 

ith is the howre of the day agrecable to that 

[[titude. | 


or the ſecond,to fnde the houre Conftr 
s$0:4$; © 
of the day agreeable ro any 
Azimuth. 


, ſemth, 
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gn - Fourthlygo finde the ſans depreſ Ke 
fron, &* poſition under the Horiye: 


South. Move the Index inthe Limmbe unto this bo 
Azimuth known or ſappoſed;{o where the Indexſ};y, 
croficth the parallel for the day given, there theſ,, 
Meridian that mceceth therewith, ſhewes theſ 
howre of the day viz 10. of the Clocke in the fore; of 
noon Or 2.11 the afiernooneas betore.And if yo Fo 
move the Index loftly ajong, as the /ngex paſ. F 
{cth by any Azsmmath in the Limbe: lo the edge offl,... 
the Index ſhall interic the parallel of declsnatio, 
tor the day of the Aſonth,in the houre of the da 
agreeable to that Azimuth: by which propoſitio | 
and the laſt,G/aſſes may be cafily placed to burne the 


Banc 


| according tothe Suns Azimnth,or boure aſſignedfſc,, 


_Iwit 


+0n,at any houre of the night,wit N; 
the houre of the day to our AntipoFP'* 
des ,by Juppo/ing the ſun any nunawhe 


the . 
ber of degrees under the Hori ou 


the 
, 


Conſtru- By the 11th ConſtruRion it isfaid that any deth 


| #70823. pree of the Eclipricke,isafinuch belowe che Horiffour 


zonat any time, as his oppoſite degree is abovgſWitl 
the Horizon atthe lame time: therefore if rhqÞPun: 
Index be layed to the like parallel,on the contrarÞtth 


lide of the «/£quater,that mecteth with the give 
honr 


as A IT "OO ITT - IT 
: \ 


a] boretheinterſeRion in the Tuaex (hall ſhew you 
[the degree of the Suns depreſsion under the Hors - 
ic on at that hare. 


hel Soifat 10.of the Clocks at night the ſaid 13:h E 
"Aof Oftebey it were required to finde the Suns der, 


VUBreſſion under the Horizon,conſider the dechnar® 
1Jon,or the ſans parallel for that day,which is 11.gr» 
and a halfe South, which declination I ſeeke in the 
other fide of the equator, and marke where it 
Imecteth withthe howre of 1 0.unto which I laytte 
Lindex,ſotheedge thereof in the Limbe ſſHeweth 
"the /ans Azimurb to be nere 42 gr-z0.m,from the 
South, and the parallels imertection that mecteth 
with the [»dex, gives the Suns depreſſion,viz, 
cere 43- gr. and ſo much is the Sun below 
. flthe Horszon,and in that poſicion the I 3th of Ofo- 
berat 10.of the { locke at night. | 
 Butifit were required at what boxre of the 
N 5ghe the Sum would touch the verticall Circle 
of Eaffand Weſt under the Horizon. 


SDS © 


the Index, for there you have both the howre and 
the degree of the ſuns depreſſion, 


& the declination ſouth 11.gr.and a halfe, this ac» 
MAcount amonglt the North dechnatcons 8 1t meeteth 
iththe /ndex in 38 m, paſt 6. the bowre of the 
Suns being Weſt, and with all the ſans depreſſion, 


art the ſame time js neere 14.gr.and 50.m» 
ye 
AY 


G Fift'y, 


£41, 


So the day being as before the 13th of Offober, F X ans; 


Lay the Index tothe point of Eafftand marke ConſFru - 
where about the Contrary pallel meeteth wich #/0-2+- 


— 


_ 4 oeRous.ec 4 


" ll. 
2 A - 7 MO... FR 


JI 


— 


Pro. Fiftly, to finde 


I8. 


t io. 25. 


Exam, 


Pros Sixtly, to finde at what houre in - 
15. 


7 


(4 tt vn, : 


” —_— — err Ic 


a 


7 


= —_ 


—_. 

the Foure of the 

day toour eAntipodes, by ſup- Þ* 
poſmng the ſuns depreſſion 


under the Horizon. vi 


. Conſider the declination for the day, and moveſ[4: 


the Index toand frountill the degree of the ſuns] 
depreſſion inthe [udex, meereth with the like pa- ng 
ralle] or the other ſide of the e/£quator, ſo theſſdep 


| boxrethat meeteth therwith 1s the hoxre of the dayſibe 


to our Antipoder. met 

Ss if on the 20"®.of April, we ſhould ſuppoſeſjat v 
the ſunto be I 3 .gr.under the Hori2,09,& defire to Az 
know the hoxre to our Antipodey, theparallel offipr.. 


declention for that day is 15-gr. North, Now in theſ c 
E 


' Index account 13-deerecs and move icto and fro 


untill the ſaid thirteenth degree in the /ndex 
mcete with the 15%. parallel of South aeclmation, 0 
ſo the Meridian chat meeteth therewith is the 
hoxre of the day to our Antipedes, within 2 m, 0 

9.at night. 


ans 


any day, the ſuns eA 1much the 
and Altitude will be equall, I 


and how much the Altitude and $ 
- ; firſt 
Azimuth will be. th 


Hove the Index,to &iro untillthe edge of - 
teas | In 


eee. — — 


- Ge —"—_ 
-— = —— i 
ee re rn, 


— — 


F.  [/»dex meete with the parallel belonging tothat 
JC day, 1n the ſame Number of degrees that the end 
of the /ndex in the Limbe from the point of Eaft 


doth;ſo have you the degree of the Suns Azimmb, 


nd eMiritudeequall the one to the other, and the 

Meridian mectivg with the [dex in the parallel of 

the given day, ſheweth at what borre that 
vel 4wimmb,and Altitude will be equall. 


1 So admit the ſz» to be ia the Tropioke of ©, the 7 x am 


a-[[ndex being moved to and fro untill there be like 
hefſdegrees in the [ndex,and inthe Limbe,which will 
ayſſbe neere 16. gr.45, m, and 'there the boure that 
meeteth therewith is 12.m,after 6.in the forenoon, 
feat which hoxye the eleventh of Inxe, the Sas 
to Azimuth,and Altitnde,wiilbe equallviz.ncere 16+ 
offÞor. 45 Mm, as before. 


ex 


he 
0 


willmake the day an 
honre longer or ſhorter. 


7 eHceount 7.gr.and a halfe amongſt the Iſerid,n Conftru 
«ns from the given day in the Kalender, and not© &io.27. | 


the day of the ©WHozxth againſt it,then number the 
dayes betweene that day and the giyen day, and 
you haue the anſwer, 

So it the day were the laft of February, or the 
firſt of March,confider the Sans ſetting that day by 
the Inftrument,which is 40.m, paſt 5.this doxbled 

G2 _ _ - makes 


I 
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he | 
olSeventhly,tofinde what number Pro, 
ml of dayes any time of the yeare, 20. 


| 


kde. cette ead 


TO 


—O— Y 
makes the length of the day, x I .boxres 20-m,then 
from the laſt of Febreary account 7.gc.andahalfe 
andit will point out. the fifreenth of arch ar 
which time the Sun ſeteth at 10.m, paſt 6. which 
doubled makes 12 houres 20.m,fo the fifteenth of 
Aarch, the length of the day is an boare longer 
then it was the firſt of 2Zarch; and the difference | 
of time only bur 15.dayes, bur if the number of 
daics were accounted co or from the Szxscntring 
_ Into the Tropscall points, it will be more then 35, 
dayes before the day will be an houre longer or 
ſhorter. | 

Soif from the tenth of /#»e we ſhould account 
27.gr.and a halfc amonglt the 1Jeridiens from that 
Aeridzan that meeteth with the tenth of [ze, it 
would fall out at the 16th. day of /»ly, at which 
time the day will be an hoxre thorter then it was 
che tenth of [uze, and the intervall of tsme more 
then twiſe as much as the former viz. 39-dayes. 


Eiphtly,tofinde th: inequalitie of 
time,in equall + A cunthes or 
equallnumber of aayes. 


T his propoſition at the firſt ſeemes as a Parador, 
yetby this I»ſfrument may cafily be reſolued, and 
ſo conſequently from Mathematical principles 
demonſtraced,not onely the inequalitie of equall 
_ but alſo the incqualitice of A\,atzrall | 
WES 


then 2.4.howres, viz.by ſo much as thedifference . 
(of right aſcention of that degree of the Evhpticks 
 Komesto that the ſux is inzand ſeeing the degrees 


| 


; Name a5fference of right Aſcention that the other 
* Þcgrees have,(notwithſtanding the degrees of the 


ces being ſometimes quicker, and ſometimes 


from the Aferidiar and commeth to the Meridian 


 ſtheere a degree more or lefle ; therefore the Na- 


—_ — 
—_—__ - ec 


Now a day naturall according to the generall 
definition 1s one revolution of the ©E£quazer or 
1 1108 16795 mobile , that is from [w» refing to ſun 
1ng:or it 1s the time wherein the ſu» pafſerh by 
the CMeridiarn, and commeth to the Meridian 
zzaine,commonly taken for 24. houres : but be 
cauſe that in thac intervyale of riwethe ſun paſſing 


« $# o 
% 
as - > <— cnmm__ - 


zgaine,the Syx moves according to his N atwurall 
motion ( ſecundum antiquierum traditionem 


tural day ſhall be ſome what longer or ſhorter, 


f the Eclipticke amongſt themſclues have not the 


clipticke amongſt rhemclves being equall the 
Nne to the other )the /a»s motion ender thoſe de- 


ower,it will neceffarily follow that the ſw will 
ove more or lefle untill the ſz» can teuch the 
eridiar, which 1s the limit or tearme of tha 
uns diuruallrevolution as before - this difference 
nd inequalitie of time in »atwrall dayes may by 
aculation be given from day to day, but be- 
we itis ſo inſen(ible little in a day, hardly by an 
»firument ef this nature can be ſcene, but by a 
umber of dayes,compared with another number 
f dayes it will evidently appeare. NN 
Ss, if it were required how much the CHonth Exam, 
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46 
of December is longer then the Month of Merch, 


inthe firſt of which months the ſu7s motion 1s 
quicker, being about the Perigeuws then at other 


*orflr u- times,now both of which months have equal num- 


749.28, ber of dayes,v1z-31s 

v Cbeginnzn 2c0.0.% thedifer. of right & 
2s J 7 5 Lof Mar. * aſeention for he $2939 © by 
IO ( ending 4 Vie 19: 30.) Month of Mar.15s.) A 
6 SS 
- © . . . ſ 
--= Obeginning » 3. rhe difer. of right '({ =v 
35 } and * of Dece. ?37'S Gaſcention fore T4.30 - p 
= Crnding co 392-7" Month of Dece.1s "= 


which 5.gr. being converted into time byſ 


allowing 4 miaits toa degree makes about 20. 
m,and ſo much is the Month of December longer 


that 
gree 


he £ 
the « 


then the Month of March,notwithitanding both} 


of theſe Months 


containing equall number of 
d3ycs. 


Pro. 


22 
ſuppoſſmg the aepree of the 114 
Eclipticke in the Horizon. 
Notattes Ifthe depree oiven be inthe Northerne part of 
the Ecliptthe,the oblique Aſcention 1slefle then the 
right Aſcention vel contra, Get therefore firſt the 
Fi 4 4 .. right Aſcentssz of the point given by the ſixt Pro 


and the differeace of Aſcention by the 2. Pro. fo 
ll tha 


-— - 44. — _— 4 "Me _ "Ip _ 


T. 


confi 


Nnthly, to finde the degree 0 « 
the Equator in the Horizon, by Bi 


th 


x 
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47 
that eaken from the right 4/cention gives thie de- 
gree of the </£quinotiall in the Horizon, bur if 
the given degree had beene in a Southren ligne, 
-ſithe difference of Aſcentio» muſt be added to the 
right Aſcention, ſo have you the degree of the 
 e/Egquator inthe Horizon. 


| Tenthly, ts finde the degree of P 


YO. 
p - 3 . 


| the Echpticke in the Horizon 
| #» ſuppojing the degree of 
the /Equazor in 
the Hor 1008, 


This is butthe Conuerſe of the former, onely conpru- 
confider the correſpondent quarters of the - @io.z0. 
quis izall totheſe of the Eclipricke. 


[E!eventhly,tofinde the degree of m ” 
Medium (li, or the degree of © 
the Eclipticke in the /deridian, = 
by ſupp:fmmg any degree of 
the Eclipticke in 
the Horizon. 


Secke the degree of the e/£9rnator in the Ho- Conſt " 


' 
ri2.00, Cl10.3Te.; 
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} 
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Conſ/tru- 


 Ffion.2;. 


—___—_. — 
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Fi£99,by the 22, Pro. ſubtrat,g0.from it(if the]. > 
Number be too littleadde a whole Circleto it 7 
then the degree of the Eclipricke oppoſite to the 
remainder,is che Anſwerybut notethat if the re. < 
mainder be berweene 270.and 360. the oppoſite 
point belongs to the laſt 2werter of the Echiptike, 

if che remainder be betwecne 180.and 270,then 

it reſpects the 3 quarter of the Eclipricke, if the 
remainder be berweene 90.and 180. it hath refe. 
rence to the ſecond Quarter. &c. 


Butif the degree of the Eclipticke|* 


in the Horizon were required |< 


: | : the 

by knowing the depree of of 
the in Echpticke the | 
Meridian: Or þ 


This,is onely but the converſe of the former, & oy 


is thus performed firſt ſeek the right Aſceze/ off, - 

the given degree of Medium Cali,& adde there;1”. 
to go.gr.by accounting it from the former right], 
Aſcention,& note the ſrens place oppolitthertofor 

the difference of 4ſcention of this laſt degree {. 
being ſubtracted from the former degree of thef},. 
Equator in the Horizon, if it be a degree of they, 
Southren ſignes(otherwiſe Adde)gives the degree 5a f 
of the Evlprickg in the Horizon demanded. "e 


Twelfthly 


— 


4 
a 


or { 
acct 


blake 4 "YT _ : A. o 


T wel/thly,to finde the Horoſcope Pro. 
or the degree Aſcendant,or de. 5: 
ſcendant and the IN. ona- 
n gefſima degree at 
6. any honre. 


Firft note the right eAſcention for the day pi- Conſtru- 
gf \ 2 according to the 6, Pro. which is the degree 010,33. 
| ofthe e/£quator 11 the CMeriatan, at 12» of the 
Clacke, unto which depree adde 90. fo have you 
the degree of the e£quaterin the Horizonat 12. 
of the Clocke:Then conſider how many boxres 
' [ee given kowres wants, of 1 2.07 ispalt 12-which 
conuerted into meaſtre and accounted £ aff ward, 
or Feftward, accorcing to the heare given {rem 
the former points of the equator in the Hors- 
(9 At 12. wii give the devrce of the eAcgitator 
& In the Horizon ac the bexre propoicd, then by the 
23: Pro.I ſceke out thedegree of che Ec/ipricke in 
h the Horizo anſwerable tothe degree of theesEqua- 
PUB: orſo have you the degree F/cendant,trom which 
accouut 90.gr.or 3 ſignes,fo have you the degree 
of the N onageſſima poantin che &eri2.07 ,but if you 
he Ieckon 6. ſ1gpnes from the Aſcenaant,you have he 
Y 4:ſendentdegree of the Ec:ipticke iu the Beſt of the 
 Wierizon. 


"CC 


by H Ti teeny, 


—— 


—, 


x 
Pro. 
26. 


OPT Ie TOE” we - ow - ou 


| Conſtru - 
(110.3 4. 
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T hirteenthly , 0 finde what 
An gle the Echpticke makes with 
the Horizon, or the eA ltttude 
of the N\onageſ/uma degree 
of the Eclipticke,above the 
Horizon,and what 431- 
muthit 15 in at any 
houre, 


According to the laſt Pro. finde the deprec 
eA[cendant,and the I onagefſtmadegree, then by 
the 24. Pro. finde what depree of the Eclipricke 


-1s in the Iferiaian, Anſwerable to the degree of 


the Eclipticke 1n the Horiz9n, fo ſhall you know 
on which ſide of the HMeridray the I onageſſima 
degree is,& bow far from the Aſersasan, then if y 
Index be layed nponthe houre of 12, where the 
parallel of the Nonegeſſima degree croſſeth ir,that 


ſhould be the height of it,if it were in the Hſeridts 


au#:account therforc from the Meridian or houre 


{o 
11 
L1 


of 12. in the e/Zquaroy, the number of degrees 


of the Eclipticks in the Aferidian,& marke where 
that CAorraiax mecteth with the paralle! of the 
of the Nenageſſima degree,lay the [ndex thereto, 

| ſo 


 berweene the Nornageſſswa degree,and the degreefſ 


at 
| 
f 


— — ——_— —_—_—___ 
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ſo have You theAlitade of the Nowageſſimadegree 


in the Index, and the Azimmath in the Horizon, or 
Limbe of the Inſirament. 

There ;are yet the 48. 49. 50. 9. 13+ 14. 
and I5th, uſes of the ſaid Index o0rT able, which 
haue no relation to the /wrns fight or obſer- 
vation in there operation, and reſelutions, and 
ſhould have followed theſe 26. uſes that have 


beene delivered -but I referrethem tothe end of 


this Traar; as for theſc uſes of the Inſirumens 
which depend upon the S»vs fight, or obſeryati- 
on they are theſe 13, following v1z.the 1.31.46, 
36.7.22+3+e5034+-11. 43 and g'Þ, 


viz. to ſhew 


| 1 13.7he Dechnation of a Wall, the Sun 


| | 6.T hewariation of the Needle. 
'] 7.T be Latitude of 4 place, or height of the 
| Pole above the Horizon, | 


'] 8.7he Suns Azimnth, and Altitude at any | 


VERP_=— RP | — 


. _ h 52 ns wa : 


1.The Sun, or ſtarres Altitude above the 
Horizon at any time. 
2.7 he hoxre of the day and Azimmbh ef the | - 
Sun. LT / 
2.+T he Iſeridian Line upon any appearance 
' of the Sux. 
4-T ve fit of a bnitding, oy coſting of a place. 
5. The Srems Azsmuh, and honre without 
Ot/ervation, 


No 


| Azmuth,and Altitud: ofthe San:with 


hore. naex 
9.T he uxcertainetie of 112716, by noting the Ee C, 
(badow of things. hat t; 


10.The Dnerter of the yeere and day of |þ,, 1. 

-— the Memh, with the houre, Azimuth, |,,,. 
ard the Meridian lwe. 

11. Inſtantly the houre of the day, the 


ertic 
11,180 


th 


| the Meriigonall line, without obſervation ang 1 
or ſoght of the Sun, by knowing the Pro- here 
portion berweene the length of a ſhadow hhe 
upon aHerizontal Plaine,and that which hen 
did caft the ſhadow. (/:ith 
12.TheDecl nation ofa Wall, by ſering the 


| 


of Sun beginning to fone thereow or going 
| 


from it. 


Pining thereon, 


Firf 


rr nw 


Ld 


m — 4 "| : 
i X . AT 
2 «0 


irft,how to obſerue the Sun, or Pro. 
ftarres eAltitude above the 27. 
Horizon at any time. 


Lift up the edge of the !:frument to the eye, cy ſtru- 
othat the fight which is at the Limzbe or Cir- &ion.35- 
4mference of che 2 nadrant be next the eye,and þ 
he /ndex to hang perpendicular and to play caſi= 
7 by the {ide therof:;then move the 2 #adrart up 
nd dovrne untill you may through both ſights 
Þe the (onteror mide of the Swun,or ftarre: lothe 

»dex 1n the Limbe ſhall fall upon the degrees of 
' the Sax or ſtarres eAltitude aboye the Horizon at 

hat time. Or without looking at the ſan,the Ab 

:ude thereof may be thus found:hould the 2 #a- 
> þ«nt that the Index may hang perpedicular,or be 
erticall as before, then move about the Infiru- 
98 untill che edge of it be oppoſite to the body 
the S#1. Now ſuppoſing the Inſ/rwment to 
ang thus upon his (excer, (oftly lift up the edge 
ereof which 1s towardsthe S#»,untill you ſee 
Y Þe beames of the ſ#» paſſe through both fgbry, 
þ hen the Index in the: Limbe ſhall give the ſwrs 
[/:itnde a3 before. 


Conſtrm 


; 
/ 
, 


Stcondty, 


20, 


710.27. 


EXAM. 


_ cooſtru- By the laſt Dro, alien ue or take the ſuns Altrtu: 


Index & move the Index untill the degree of Alti 


that inſtant,& the edge of the dex inthe Link 


X Mk Om me nn gant — 


54 


Secondly how to finde the houre of FT, 
the day,and Aamuth of the v1 
Sun,upon any appea- A 


Yance y the $ WNnes 


and account it on the [ndex, then ſeeke for the 
parallel of the day of the Month for the day pre 
{ent,& move the pr untill that degree of Alti A 
tude in the edge of the Index meete with theſ*”* 
parallel of the day, ſo the Meridian that meeteth : 
with that degrec of Altitde in the Index ſhall be * 
the houre of the day required,& the edge of F Ine 
aex in the Limbe of the I»ſirument, ſhall likewiſg; 
ſhew the Suns Azimmth belonging to that houre.ſ 
Se if upon the laft of AugnF the Suns Altitude in ay 
the forenoone ſhould be obſerued and found to bef;*Þ* 


30-gr.& a halfe,ſecke this A/zstade out upon the - c 


up 


HA 


tude meete with the parallel for the day of chef; 
Afonth given,viz.the fift parallel from the e/E9u 
tor Northward ſo the bewrelivethat meeteth alſo] 
with the 30,gr.& a halfe in the I»dex is the how 
ViZ.necre 9.& that ſhall be the boure of the day at 


cutterh neere 35-gr- and 30.m, from the pointy, 
of Eaft.towards the South, and ſo much is the 
Suns Azimnth at that time. 


m line, and th? true points off |? 


North, &* South,Eafl,and I} «/ 


upon any appearance 


L of the S911Nee 


W 


onſtruction finde the Swxs "£naarh aorecable 
2 othat A/tirndetlet the Index and reſt ac that dc- 
Free, and erect the prependicular at the end of 
he /ndex, then houiding the plaine or fece of the 
D edrane parallel to the Ferizon, move tlic /n- 
- Proement Circalar,untill the ſhadow of the {aid 
” 2 260 pgs Fall by the fide of the /y2:.an2 fo 
"Je homer line of 12,07 the edge of the Inſtrumen? 
;Þbich is parallel unto 1t ( which is the North 
0d ſonth edge of the Inſtrument ) (hall repreſent 
he Meridian lene, and poinreth out the WVorr# 
Jud Soxrh in the Horizon of the world b y the 
krmes thereof, and the. other ſtraiehe edge of 
Tic Inſtrument which is per pendicular unto that 
b Tec is the( Eaſt and weſt edge of the In/frument) 
I'd deno:erth or ſheweth the line of Eaſt, and 
| in the Horizon, of the*wor [d, Bur this may 
FT: more accurately cone if you place the © ack 


—H 
7 hands bom tofindethe Meridz- Pak | 


4 0 _ 
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According to the 27. Pro. firſt obſerue the Conftru- | | 
Pure «Ihiituds above the Horizon, and by the lait #70, 23. 


CEL ro 


Conſtru- 


of the Tsſtrament downe upon an Horizonta 
plaine, and the edge of the [udex being at rhe de 
gree of the ſuns Azimmhoblerved,and the perf 
pendicular erefted at the end of the /naex as be _ 
fore-then moving the J»ſ#rument as it ſo lyct F 
untill the ſhadow of the perpendicular fall by thi 
ſide of the I=dex,ſo the Meridian of the I»/fra 
ment, ſhall be in the Meridian of the World, an 
evcry point and degree in the Limbe of the 7s 
ffrument ſhall point out,and be oppoſite, andre 
preſent his like degree in the Hor4z0n of thi | 
world. | hne 
But here note that this (#nſ/rxicn ſerves on 7, 


eve 
FA 


like 


&ion-39. Iy but for the forenoone obſcrvation ; for if thy j, x 


practicebein the afcernone, the way to finde th;,, + 
Aeridian line may bethus. Having found thi eqo 
ſuns Azimuth as before,Jay the i»dex upon thi] 114, 
houre line of 12. and crect che perpendiculay 1, 
at the end thereet,and move the Inſirument af he | 
bout Cirewlar,untill the ſhadow of the ſaid perf ſexy 
pendicular fall by the fide of the /ndex:for the the 
if the edge of the [»dex be moved unto the ſwrlf of t 
Azvgnuth before known, rhe edge of the Ine: or # 
ſhall repreſcntthe eridian ine, % $O.::r.tarthe} tha 
ſhail dz the point of £ft, and the {exrer of th poi 
Infirument the point of Weſt, therefore if upol (ig] 
the plaine that the /»/?-wment lies upon, you mak(to t 
a marke at the edge of che /ndex which is inth( ſer 
CMeridianas beforegand another marke right unf] þ y 
der the Center, and iGpi:ce the Northand Sort {ns 
edge ofthe 1n/?r men unto theſe two points:the! eds 
ever) 


-_ 


De | | 
} Fourthly, how to finde the fit Pro, 
of a Building,or Coſting of 3 
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a place. 
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By the laſt Pro. finde out or draw the Xeridian <2 mu- 


lne,and place the North and Sexth cdge of ihe 
Inftrument unto it- it the Building or Place ly 


I in the Eafterne ſemicircle of the world ( but if it ly 


in the Weſfterne ſemecirele,then let the Eaff & Weſt 


edge of the Inſtrument be placed upon the Aers- 
18447 linc)fo the eye being over the Center of the 


Inſtrament,and behoulding the.place,letthe [ndex 
be moved untill it be alſo with the viſual line ob=- 
ſerved bythe eye,that 1s oppoſite to rhe place ,ſo 
the edge of the Lvdex, from the Cardinal! points 
of the [»ſlruwent inthe Limbegviz. fromthe Caſt 


or Weſt, North or South,ſhall ſhew the bearing of 


that place from you, in reſpe&t of the Carainal! 
points of the world in the florizez:but if two 
{ights be placed atthe Index (which isaccording 
tothe deſcription thereof ) then may you ob- 
{crvethe place through the fights of the /ndex 
by leting the Iw#rament reſt, and moving the 


x [n4ex to and fro untill you ſee the obiect, fo the 


edge of the Index inthe mbe,ſhall point out the 
I  Learing 


Wy I, As 


. —— O—C 
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bearing or Poſition of the place from yon in dee fh: 
grecs from the Z aft W:ft, North, ox Somth, 8 ac-fhe C: 
Counting I I-gr. and +5 2s often as you can inflpyre i 
thoſe degrecs, obſerved : you have the pointhar th 
of the Compaſſe which the place, or obic bearegþy tha 


from you. nftag! 

- | - Fattin 

Pro: Fiftl,tofinde the funs Avimuth, ere 
and houre without wy 


The Meridion line being dravre firft upon a 
Conftru- plaine according to the former direRions, con- 
Fio.ax, {ider if it be in th; forcnoone or afternoonciif in Py th 
the forcncoe,theb let. the North, and Sewthedge i111 
of the Inframert be piaced unta the Meridien line, [11 
bur if it be in the afternoone,then ſet the edge of Þyc. + 
Eaſt ,& Feft of che Isfirument,unto the Aderidianh oc s 
line, andlet the I»frmment reſt there, then ereth}.. 1 
the perpengicularat the end of the Ingex,& moveÞhc,,, 
the I»d-x about untill the ſhadow of the perpen-þ ay b 
dicular f 1! by the fide ofthe /»dex fo the cdge of h,.z 
the Index will among the deprees in the L5mbo 
ſhew the Swvs Azimmarb at that time; and where he C 
the edge of the /»dex mcetcth with the parallel of þq;c 
the day of the Aſenrh ,thet is che boars of the day 1c, | 
atthar time, Bar if the Ax@ be eeRified,then there |, (1; 
_ Isnontede of a Aſerid59% line to be drawne, for hoy: 
this /»/{rument will with great facilitie finde out [41 
his ewne Meriden, by muving it toandfre untill [yje, 
Na —_ 


0 pla 
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Je ſhadow of the perperidicular which is enes 
he Center of the Infrement, intciiet the ſame 
Bore in the Parallel of the day of the CMonah, 
hat the Ax doth amongſt the Common howvres: 
yo that howre ſhall be the Zowre of the day for that 

1Ragt,and the ſhadow of the ſaid perpendicular, 
fatting the Ziambe, r cxtended unto tt, doth 
here ſhew the Suns Axinath,und ſo the ATcrias- 
of the [»/*rumest at that potition,thal be un the 
ridian of the world required. 


Sixtly, tofinde the variation _ .. 
| Pro. 
| . of the needle, nie 


[2 the twentic nineth Pro.vpon an even Plaine 

Parallel to the Horezon oraw the Adtridenr lis O Confly, 

place the North & Sorth line of the (ard direRly ow? = 

ver the faid AMeridian line,ſo the Number of de. ©7943» 
Þrees tharthe I eeale cuttcth in the Card from 
he Northand Sewrb line of the Card,that ſhail be 
he variation of the Needle required;otherwiſe it 
ay be found thus: Necre unto the { r»ter of the 
Index,upon the Index may a {mall Braſiepinne be 
0 placed that it may be creed perpendicular to 
Bic Center of the Inrument and halfe aninch as 
ove it. Lewa Needle by placed upon this pinne, 
hen lay the £a,and Feſt cdge of the [nſ{raxene 
o the CMeridianline, & when the Needle refteth, 
nove the Index, untill the edge of it be di- 
ey under the Needle fo the edge of the 
nex; in the Limbe of the /uſtrument, ſhall 
I 2 y point 
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1 
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point out or ſhew the Needles variation required] S: 
Altit 


Pro. Seventhly, to finde the Latitud _ 
33” of A place,or the Poles hight cord 


above the Horizon. Hori 
the d 


Confiru” Fir draw the: Meridian lineupon ſome plaing<%*** 

19.43. by helpe of the g 8. Conftruttion, then erc& th Hors 

prependicularatthe end of the Index, and pla knov 

the Northand South edge of the Inſtrument, t Lati 

the AMeridien linefo drawne upon the plaine, ane 

inove alſo the Ivdex untill the edge theregſt=7 

roach the houre of i 2. let the Inſframent ref 2A 

this poſition, then marke diligently about noo of th 

or 12.0f the Clocke when the ſhadow of th(®19 1 

perpendicular doth fall by the edge of the Ind: have 

for then the ſu#: is in the Meridiangat which tim high 

according to the 27.Pro.obſerue or takethe ſux? {© 

height (which is bis Meridian Altitade,for th: the & 

day )and by the 3. Pro.finde the Suns declwarin}1OW* 
agreeable to that day,and adde it to the Sw?) 

eeridienall Altiti:de obſerve (if it be South di by W 

_ climation, otherwiſe ſubtraRt it from the formed [#Þt 

Meridionall {ltitnde,)fo have you the height 0 ſuns 

the «£quineFal above the Horizon, that taker E9 

from 90.givesthe depreſſion of the South Pol ÞeWt 

under the Horizox, which 1s alwayes equall ti 


| the elevation of Lin North Pole above the 
| Horizon, 


m—_s Om. 
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df So 1f upon the tehth/of Aprill, th 
Altitude ſhould be found tobe 50. gr. the Decl;- 
[nation belonging to that day by the 3.Pro.is 11. 
gr.and a halte North, which being ſubtraRted(ac- 
cording to the former direcions)leaves 38.gr. 
$0.m, the height of the &/Zgnsnotallabovethe 
Horizon: &that taken from go.leaves 51.gr.30.m 
the depreſſion of the South Pole under the Hors- 
$2907 the elevation of the AX #rth Pole above the 
Horizon, forthe height of the e/EquinoBtiall 
knowne,the Complement thereof is alwayes the 
$Latirudeof the place,or height of the Pols - and 
Ihere note generally that the height of the Po/eand 
r/Equizottiall together, doe alwayes make a 
© wagrant or g0-gr- therefore the height of 'one 
Jof them being knowne,the height of the other is 
Jaiſo knowne,and further here note that if the /ax 
have North Declination, the ſun is fo much 
Jhigher then the ef quingiza//at none that day, 
Tby ſo muchas his Declinatios cometh to, butif 
the Sus have South D-c/ination, then the Sw is 
lower then the e£9qriueF1all that day at noone, 
by ſo much as his Techwatre» cometh to, 
by which you may eaGily gether when to adde,or 
I ſubtrat the ſwrs Decliration tro, or frem the 
EL urs Moridianall Altitude to gt the height of 
eAEquater,which knowne the Poles height cannot 


beunknowne- 


F-:3 Eigbily, 


e Meridian Exams 
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Pro. Eightly,tofinde the ſuns Agmuth] ,-> 
1 34 and Al:inae fo any honre. 


confira- Werke wher® the paraltel for the day of the 7s i 
&io.g4. Month mcoccech wich the given howre, and bringfiow « 
the edge of the {nzex thereto, fo the degree thatÞuch ! 

the edoe of the !nd:x Cr teth inthe Limreof thefſhall | 

Inſtr uxgext thas Tal be che Sans Azirenth, 1nd thefſad { 

d-gree that the h:ave cutteth in the Index, thathbſeri 

ſhaii ve the Suns AAlritude required, allsc 

, Se,ifupon the tenth of Drc:mberat nine of theſlictec 
' Exam, Clockeinthe Morning,the Swvs Azimuth andfpent ; 
Altitude were required, marke firſt where theþaflag 
T rofick of Capricorne { which is the paralletorfſhkc H 
that day given ) mcetzth with the given howre of hinqu 
nine, and bring the ſ:aex thcreto,ſothe edge of itPexir 
intheLembe pointeth oft neere 4.0.gr.and a halfe, ſhall t 
& fo much 15 the 31s; {zath from the Sorth, hme « 
a: nine of the C/ocve 1: the forencene, the ſaid} So: 
tenth of December, and the howre line meeting fkenth 
wi:h the Jad:x, theweth neere 5.gr.25-m. (offoren 
AVIC i SiH [rerss Aittagdeat that time;now if you ſhe S; 
mov= 132 index (o'rly along, as the edge of it fſvasn 
paſi-itby any kewr? for any day of the yeare, ſoffiltan 
the cdge If the Index in the Limbeof the Inffru- ut $ 
ment fhnow ct rhe ſuns Azimut%,and che 1Nter- Fo, 
ſetion of the parallel with the Ddex ſhall Be. F 
ſhow che Suns A;twuar belonging to that howre, 
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Ninthly, 


= NE ne coo IC 


Su aeebdt res.. Cd 


of thin 77, 


el 7: 15 uſually noted by ww. that when the {ha- 
tow of rhe edge of a Wi Indow, Dore, Wall, or 
tfuch like, (hall rouch ſuch or ich markes,chit 1t 
eſhall be then; 'ch, or ſechan Korire of the day, 
ed fo conſtantly to hould for all the yeare, this 
tdbſcruation is farre from truth, and the princi- 
alls of Aſironeme (and may be calily Contra- 
fictedby ſuch which have but indifferent judgc= 
| nent in the Nature of ſhadowes, and the Suns 
biſlages by the Meridiansaad verticall Cycles of 
Fc Heavens, for by how mvoch greater the pro= 
hinquitic of the Suns approchment 1s 119t9 S000 
Pexich, or verticail point, by ſo much the 
(all the houre or tune be various 18 OL _ te 
mc eLzimetrh. 
| Seja the laft Pre.the eLuimes: hs of the Sn th 
nth of December, at nine of the Clocks 1n ER 
forenoone, was found to be 40.27.2nd a halfe,and 
ſhe Sons diſtance from the Zenith, at tha; titre 
vasnecre $4.gr.35-m, Now -amiite tne Swwg 
Ce from the Zewth the tenth of [ze were 
t $2.gr.350m, the Sunne being 12 the fame 
"eds. he houre would be halfe an hourc ft 
e. For the [naex being fay cd ro the bore of 9, 
nthe Tropicke of ys. (which 15 the S2xs paralicl, 
or the ſaid tenth of December, )and it cutrerh the 
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] tie of tre, by nt otins the ſhadow ;;. 
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COT ha o 


parallels of the Swni Moribin the indquatitie of #4 
time,and ſo the complement of the former 3 2.g] 1 
35-m, in the /ndex ,nceteth with the T7 ropecke « ſha 
5, ( which is the Swns parallel tor the tenth of {#4 
{une)in halfe an houre paſt 10. ſo that it evideng ot! 
ly appeares,that the fhadow of a perpeadicul; 
thing oa the tenth of December,denoting the hou 
of the day to be 9.of the Clocke,rhe ſame ſhadoyj -« 
the tenth of /«ve, (hall repreſenc halfe an hou 
paſt to, ſo the error ſhall be an houre anda halt 

but if you move the /v4ex unto the houre of ; 
belonging to the tenth of Ie, the Index ſh; 
point you out in the Limbe necre 68.pru 
Azimuth for that howre, which at g of the Clock 
the tenth of December, was but 40.8r- & an halk 
ſo the difference of eAz4m#uth tn one and the ſan 
haonre,ſhall be 27.gr.and a balfe,& the time as bt 
fore, an houre and a halte: which differences a 


{uihcient toconfirme the point. = 
| O 

i hcl 

Tenthly, to finde the Quarter > 


the yeare,and day of the month, 
if it were forgotten, 


e: any appearance of the Suw by the 27. Pr 
take the Suns Altitude, then place the North anfl. 
South edge of the Infrument unto the CMerid: 
lis formerly drawne (if in the fore 
noone) otherwiſe - place the Pa, anc 
Wet , edge of Inſtrument to the CMeoridian 

| | _ 
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[ndex, then moove the /ndex to and fro untill the 
ſhadow of the prependicular fall by the fide of the 
[naex,(0 the parallel that meeteth with the degree 
of the Suns obſerucd Altttede,inthe edge of the 
index, parallel in the . Ka/e:1der that ſhall ſhe 
the day of the Adenthrequired. 


Soif, upona certaine day in the yeare the ſrrrs Exam, 
eAliutade wereobſerved and found to be 36,grex - 
havivg placed the edge of the /»/{ramer:r ro the 


AMeriazax line,and reified the Index, then move 
the /»dex, untill the ſhadow of the prependicular 
fall by the edge of the I»/iramerr, let the [nſir- 
ment reſt at this poſition, and account the former 


{ 36-gr, upon the /ydex, which degree meeteth 


with the houre in the e/£91-ror,and allo that ins 


4 terſeReth the Kalenger,in the tenth of Mfſarch, & 


the thirteenth of September, but which of theſe 
dayes 1s the day of the CHozth, the next Cdayes 
obſcruation of the Ss uponthe tame houre will 
hclpe you, for if the ſas Alritzae befound to be 
greater thenthe day cf the month inquired after 
it was the tenth of( Afarch, becaule the ſun from 
the tenth of December unto the cleventh of Fane, 
doth every day at one & the ſame houre, aſcend, ) 
but if the Suns eMritnde be found to be lefle then 
the former dayes obſervation ſpecified was, then 


{|| the day required, was the thirteenth of Sepreraber, 


becauſe that from the eleventh ef #8, unto the 


tenth of December, the ſuns Altitnge every day 


at one 3nd the {ame houre, 


doth ſenfibly diminifÞ 
| R <1 


FR _ pow rrp = EE 
Jire,and erect the prependicular atthe end of the 
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| > \ Buthereis to be noted that if there be no 
;  Mcridionall tine, thenthe prependicular oyer the 
+ Con/572- Center and the Ax of the /ndex being erected, 
» (i0-47- place downe the backe of the 1-/frament uponanſſ 
Horizontall plaine,and move the /nſirument toand E / 
fro, untill the ſhadow of the Axw meete with the ( 

ſame houce below the Tropicke,amongſt the com- 

mon houres,that the ſhadow of the prependicular 
over the Center of the i»/?rument meeteth with If14.4 

on the face of the [»/trumert,for then the parallel 
that c:offeth or meeteth with the ſhadow of the JON 7 

prependicular, andthe -mwre,willin the Kalender 
ſh2w the day of the XZexth required, and ſo then /e 

the CMeridian of the Inſirument ſhall be in 

the Meridian of the world, and every point or 

degrec in the Horiz9% of the /nſtrumenxr, it ſhall 

poine out his like, or oppoſite degree in the Ho- 

r5201 Of the world, 

Coinſtru- Or otherwile it may be done thus, take the Suns 

tins. Altitndegthen immediatly by Come Watch,clock, 

or Sun-dyall;learne the howre of the day, and move 

the Index to and fro, untill the Swns Altitude in 

the Inaex, mecte ith the former houre, (0 

the parallel that meeteth therewith, ſhall ſhew the 

| day of the Afonthin the Kalender required, then 

having che day of the Aorth,you have the Owar- 

ter of the yeare,tor from the tenth of Marchunto 

the eleventh of /zne, is the Spring quarter,from 

the eleventh of /#re,to the thirteenth of Seprem- 

ber,is the Summer quarter, from the thirteenth of 
September,to the tenth of December is the Autum- 
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wuak quarter, and from the tenth 'of December, 
unto the tenth of CHarch, is the Winer 
< HAVEN « 


Elenenthly, to finde the houre of Pre. 


"Phe day, the 2A $imuth and Alti- 37. 


tude of the Sun,with the Aderid:- 


onall line without obſeruation, or | 


| /ipht of the ſun,by knowing the 


proportion betweene the 
length of a ſhadow upon 
a Herizontal Plaine, 
and that which caſt 
the ſhadow. 


Firſt, let the thing that caſteth the Sadow, or Conſtr#® 
ſomething equall in length unto ir, be divided #05 9. 
into ten equall parts, and each of thoſe parts ſub- , 
lived into ten other cquall parts,(which thing fo 
divided (hal repreſenta common ſcale, )then meas 
ſurethe ſhadow with the /ca/e, and marke how 
often the Sadow is longer then the ſcale, and the 
Decimall part if there be any, ſo have you the 
propertion betweenc hog ſhadow, and that wee 

2 : dl 


0 a at 
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did caſt the adow,and then is it reſolyed accor. 
to the converſe of the fifteenth Þ ro., 


, Admit ſome one: upon. the 12. of February, otþvon 
on the ninth of Oober, houlding «ffaffe prepenÞran 
dicularas A B, or ſuppoſing 1t to be part of theſbe f: 
Coyne of a Houſe, or edge of a Window or ſuchpdge 
like ſhould caſt aſhadow, as B,C, which beingk9.s 
noted,or dravene and having divided the ffaffe,orfhall 
thing as before,and ſhould chen mcaſure the ſha#aas; 
aow,as B,C, by the ſaid ftaffe or ſcale, and findeion « 
it to be contained therein three times,and 6, partsſlic FF 
or 6,decimals,the porportion of the Gnemoy, or 
ſcale A'F, tothe ſhadow B C, would beas 1 to {f 1 
and—=. .. 
| Irnihis. Move thercfore the Index to and fro, notull 077 
the edge of it meete with 3.and -£, in the line of 
ſhazowes; fo lave you the degree of the Suns £1ti- l 
trge atthat inſtant in the Index, viz.15-gr. and 
= then ſcecke ont che parallel for the 12. of Fe- 
bre4"y, or the ninth of Ofdober ( the day given ) 
waich 15 neere theteath degree from the e/£qua-j By 
#0r Sori:h,move the [ndex,until the former 1 5-E the 
| all 
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1Jzod 5 in the /»dex,meeteth with the ſaid paralle] 
for the day,ſo have you the honre belonging te 
[har tine which will be ncerc 42 m, paſt 8.inthe 
[Morving,or 18.m,paſt 3 inthe after noone, and 
he edge of the 1nd x m the Limbe of the In/trus 
I--enr ſheweth the ſuns Azimuth alſo at that in- 
;[ſtant, viz, necre 39.8r-12.-m, from the Eaſt to- 
| tvard the Sonth. | 
AN ow for the Meridionall line, this may be done Cenftru- 
at any t 1me atter,if the Azirmnth be not for gotten: io. 51. 
for if the Center of the /»ſtrnmrext be layed downe 
"þ-0n any part of the ſhadow B C, and ſo the 1- 
1Þra#ment to be mooved upon his Center untill 
be ſaid adow B C, formerly drawne, cut the 
hkdge of the Limbe, in the aforeſaid Azimmnth of 
o89-gr.30.m,then the Meridian of the Inſtrument 
>rphall be in the A4eridian of the world, and if that 
a adow were from a Window,or Bailding, the poſt- 
ion of the /»ſfrument,ſhall denote the poſition of 
ts.c 7indow or Building. 


2r | - 2 
I wel/thly,to finde the Declinati- Pra. 
al 072 of a}; all: by ſeeing the ſun 

| Yeginntng toſhine thereon, 

| orgoing from tt. 


«| By the 27.Pro, take the height of the Sww,and coy pry 
r.ly the 2 8. Pro, finde the Suns Ae;mmh tor the @ion.52. 
d = K 3 Altitude, 


points of the Horizen,as the ſ#» 15 at that time,& 
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"Altitudsfo the Azimuth thus found ſhall be the 
declination of the Þlazne required: for the decli- 
natiof of any perpendicular Plaine, is accounted 
from the points of Eaſt, Weſt, North or South, in 
the Horizon,as the Suns e Azimuth is; therefore 
whatſoeyer Plaine is in the plaine of any virtical 
(rcle,that Plaine isas farfromany of the Cardina 


[ 


ſo the Sn,being in that virticall Circle, ſhall ne4 3 
ceſſarily glance upon the Plaine: and therefore: th 
looke what the Suns eAtimnth is at that inſtante P 
ſich ſhall be the Declination of the Plaine rehpre. 
quired, [z5» 
bv | t Ea 

ing t 

dex 

e pe 

dex. 

Prame 

NCC T7 
rpet 
c (1d, 
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ll. fro 
oth at 
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aine . 
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TV hirteenthly,to finde the Decl:- Pro. 


nation of a Plaine,upon any 
appearance of the 


'C 
/ 
a Sunne, ; 
4 


By the 28.Pre. finde the Suns efzimnuth, and 
efet the North and South edge of the Initramzeat to 
the Plarne, which admit Z W, but the P/arre to be 
eqpreſented by the line, CH N,, then let the 
[{zsw:97hof the Sz» be accounted from the point 
f EaFt,in the Limbe of the [nStrumenr, viz accor. 
ing tothe Arke E e£,and moove the edge of the 
dex to it, which admic to be e4Z, then eret 

e perpendicular plate which is at the end of th 
dex,which ſuppoſe A X, now houlding the [z- 
(ramen, parallel,to the Horizoy, let $, repreſent 
he /#r, Which if at that inftant the /Sadow of the 
rpendicular,or beame of the /##» {hill paffe by 

c {ide of the /ndex A Z,chen the plaine CA IV, 
fall Sourb, and haihno dechwation, tut it the 
ameof the /#n,or (hadow of the prependicnlar, 
ll. from the ſide of the 1ndex the Plaine 1 N, 

| Þth aeclire,and is equallcothe Angie made pick 
je {ati foadow, and the Index AZ, which 
poſe to be eA D, 1o the Declination of the 
ane M N, 1s equallto the Angle De1Z, 
getore moove the [dex untill the ſhadow of the 
rpendicular ef the Index, A X fall by the ſide of 
the 
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& /aine or Wall, M N,, requited. ,, 


uſes which did depend upon the /wns obſervats 
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the Index which will be at G, ſo the number 
degrees contained betweene ef, and G, 1nty, 
Limbe of the 2uadrant, is the declination of | 


Thus for the ConſtruQtion of the aforeſaid 1 


= 
the! 
the 48.49.50.9.13-14-and 15*.uſesot the 1» cg 


or 7 able againſt Page the firſt, ſhould have folloy gf | 
cd j but before Iſpeake of themit willnot be If _,. 


conyently 


convenient that I apply the [nffrawext unto there 
{olutjon of the 44-45 


46 .& 47.utes of the atore= 


fid /vdex orT able, which have refcrence to righe 


obſer vation,upo 


n ſuch Srarres whict: are,or may 


be placed on the face of the Ivit: vert, birweene 
thetwo T reopickes,or under the 77 0picke of Cancer, 
Jccording tothere Declmanons,znd rpht Lf (centi- 
025: Which arc thele i olloy ing. 


m—— rom 


. Deov/s. 
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\ or te O_o 
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oft he Stars 
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Much may be faid upon the tiſe's of theſe Farrer, 
but for brevitie I oncly delivere thefc toure ex 


amples following. = 
rt. Fir forany 01 


ght of the yeare, to find at 


t}.ihat hone, and 4ltitude any of the ſaid Harres 
will be in the CMeridian,(that fo they may be 


known.) 
2. To hnow 


at any day, at what hoare any of 
theſe Farres riſeth,or letreth, with theirtime of 
continuznce above the Ho $307, and in what part 
of the Hemiſp 4are,chey may be 1eenc with their 
Azimuth and Altitude atany houres 


L 3-Thirdly, 


_— _— — — 
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2. Thirdly co finde in any nightat what part of we 
the Horiz2m,any of the aforeſaid HFarres riicth, or 2 
ſetterh, and at what howre,and e/tirmde they will "1 wr 
be duc Ea#t,or Weſt. | 

4. Fourthly, upon the ſight or apparance of 
any of the {aid S14rres, to finde the Azimwrh 
thereof : and the howre of the niehe, 


Pro. Firſt in any mght,tofinde at what 
49 houreand Altitude, any of the 
| aforeſaid flarres will be m 
the Meridian. 


Conſfru- By the ſixth Pre: finde the Suns rigth Aſcenrion 

10-54- for the daygiven, which conuerted into time by 
allowing for every I5. degrees an heare,and for |, 
cvery &egree4.Mm, then ſubtract this right Aſcens 
tion of the Sun,trom the Farres right Aſcention, 
{o the remainder or difference of time, ſhall hew 
how many 4enres the ferres ſhall come later to 
the eratan then the Sy : bur if the ſubtraRti- 
on cannoc be made, then adde 24. houres to it & 7 

Exam. you have the 4#/wee, ſo,if pon the ſixth of Fee 
brear,it were required to find at what howre any 
of the aforetaid Farres wili be in the Meridian, 
or due Sexth, flit therefore by the ſaid ſixth Fre. 
] tind the ſuns r1ght Aſcention for the day given 
V1z,3 20-gr. Which contains three ninetics or ©? 


270 


UAC 


—— 


f 270. Each go.gr. being fix howres, and ſo the 


- OO —__ ——__ -—— =o D.. eo 


. hole 270.gr.makes I 8.howres,and the other 6d. 
1Þr-at I5.gr. to an houre makes 4. hoxres more 
pl which put together makes 22.kowres: ſo the 


id Stars, 


Cany Mator 
Cans Minor, 
| Cor Hidra, 9. IO. 
| Cor Leomm. Q, 4g. 
Caudas,S\,, TIego. 
Spread VErpini, 13,05. 
 Artturnus I4.00. 
L AquHlas 1932, } 


Orion ſwpn.l, F. 1. 
Go 30s, there re- 
/ + 20, emainess 


f H,M-\ 

Ex Ala Pegaſi. 23.54. 

| Pro, "* J. 46. 
Oculas'S, 4.15, 


c ight Aſcentsoy of the Sun the fixth of February, 
; [8 Accre 33 0-gr-as before, or 22. hoxres 


7.13. P-»| the time © 
*$.30+P- | the Natre 
L 9.20. P. | being inth 
[ 11,10.P. ? Mergdtan, 
11.48.P. 
T.; £0 3 | 
2,05. A 
( 4+. O©JS, A. 


(9. 33s Avg 


'| For ſceing that 22, honres the Sunnes right 
H/cention,is greater then the right e9[cention of 


'Iny of the F/apres afore ſpecified, ſubftrat this 

þ2,bowres from 24. howres,reſt 2. koxres, which 

(dded to the right Aſcention of each Starre before 

Felivered,you have the howre of the Srars coming 

the Meridian : hence you may gather which 
frhoſe Farres, are out of obſeryation for that 

lime, viz. eAle Pogaſi, Pri, and Aquile,which 
ome tothe Meridzan in the day time: but if the | 
ay given had been the 26® of 1n/y, the right Aſ- ; 
ertion of the Sunne,that day is necre 135. gre or ( 


honres, 


L 2 


which 


H.M.? '£ HM.3 


tin 


[ | the 

| EvidlePegaſi.23-54. | 2+ $4.4.) 
which 9. | Pri.V. I. 46. ORC. the 
houres taz | Ocrlnns Ho 4 IF) | _ F.A. | the 
ken irom Orton Sing#, 1. Jo} T. ) © «]3.A. » , 
the right | Gans 2aior. 6.30.1 | 09.38.A, ) otime of qUI 
Aſcentione Car Min'r. 7.20» >leavess 10.20.A, Ska mou ] 
of the a» |] Coy hidrs. 9s 10«| | OO NO,P, | aj.) The ang 
foreſaid Cor L.-onw, 9, >. | 00.48.P. | ”" the 

Rarrs viz, | (anda. S), 11. $0» 02440.P, 

from, Spice Verpomi, 1365, | 04.,05,P, COl 
| Afﬀnrss, 14.00. 9f,io Þ, { 
A qquile, 19:32) C10:32.P) of 1 
| hon 
For the raght Aſcention of the San being but gf cli» 
hourest AKC it from the rieh! w/cention of Cor, nad the 
which 1s 9.Lowrer 10.m,reft 10.m, which fhewl rats 


eth that Cor, Hydra comes f0tlhe Aeriaaan rom 
later then the Sn chat day,thacis, lo.m,after 1 
and ſo the reſt, whoſe rightaſcontron 18 greate 


' thenthe S#ns. But for thele /farres, whoſe rig 


Aſeention is lefle then the ſaid 9g. bowres,ſubtra 
this 9 houre from 24.howres,relt 15.howre(or ra 
ther ſubtrat it from 12.ceſt 3. howres) this add 


unto the 757 he aſcention of any of the aforeſaic | 


ſarres,as ſuppoſe Canw HMiner makes 22. houre 
20.m,which ſheweth that Cars minor, wil com 
tothe AMeridear. 2 2. howres 20,m, later that da; 
thenthe ſun : therefore this, 22. bowuresand 20 
m, being conſidered according to an hour 
ly account ſheweth,that Cave Adinor will com 
tothe Aferidian at 10.0f the clockeand 20.m:0of thi 
next day (the right aſcentien of the Interuall « 

HE I tim 


mt. 
ds w Lend 
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ur eng 
time being neglefted ) or for brevitie adde 
the aforeſaid 3+ hewres unto the right aſcention of 
theſe Srarrer,wholſe right aſeemions are leſſer then 
the Suns, ſo have you the Aeridronall honre re 
of quired. 
<4 Hence may be gathered that AlePegaſi, Fri. 
" and Aqni/a,arc onely for obſeryation thar night, 
"Ithe other flarres are out of ob eryation, and will 
come to the Aderiatan, inthe daytime. 

Laſt ty to findethe CM eridionalt Altitude of any 
of theſe Rayres, lay the edge of the Index unto the 
howre line,of 12,10 the parallel of the ftarres 4e- 
clination that croſſeth the edge of the Index, (hall 
there ſhew you inthe /ndex,the CHersdionall Al- 
titnde of the Itarye required, 


-— = IS 


| 
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| Pro. Secondly, to know at any day atk," 
' 41. Whathoure any of the ſlarres (in-*\ 


cribed on the Fnftrument) ri- þ4 
ſeth or ſetteth,with their time Fin 
of continuance above the 
Horizon, in what part 
of the hemiſpheare, they 


may be ſeene,with their 
eA:imuth,and Alti- 
tude at any houre, 


By the laſt direAion finde the boure of the Favs 
being in the Meridien, then marke what houre 
* the parallel of the declination of any Farre inter- 

ſeteththe Horizon or Kalender,ſo have you the 
hoxre or time of the Ferrer riſing or ſetting, and þ; 
the number of howres,from that point ofthe Far 
rifng inthe Horizex, unto the Meridian being 

doubled,gives the countinuance of the #farres a- 
bove the Horizen,required. 

Soif uponthe 6'®, of February, it were de- 
manded at what bowre Ocnulus &. would aſcend, 8& 
how lang it would continug above the Horizon. 

By 


ws. 
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Py the laſt propoſition, get the howre of the 


Farres being in the Meridian, which is at 6. of 
lo 


he Clocke and 15. minuts at night, and marke 
he Number of howres betweene the eridia,, 
rd that point where the parallel of Oczle >, 


fpecteth with the Kalender which is 7. hoyyes 2.4, 


inuts, this doubled makes I4. howres48.m, 
nd ſo long will Oculxs &, beabovyethe Horizon. 
Bat iffrom the ſaid 7, houres and 24. m, the 
aid 6, houres i5.m, be raken,there will reſt x. 
oUre 9.M, and ſo mich before 12. ofthe clocke 
t noone, deth Ocxlns >; rife, that is 51.m, after 
0,of the Clocke,and {o conſequently if the ſaid 
, howres and 24.m, be added unto the houre of 
he FZarres being 1the CWeridian, viz. Ceof the 
locke and x5. m, as before,the ſaid Farre will 
ct at 39.m, palt 1,inthe Adornmng. 
Laſtly, if at any howre bet weene the 357g of the 
arre, and the ferry hereof, 1t be reguired at 
hat Poſit10n and Altitude the /tarre 15 10. It 1s 
hus done. 

Accomnt to the given boure, from the boure of 
he ftarre r5/ing ,/erring, or being inthe Aſeriaian 
inthe parallet ot the ſtares declination) andlay 
he /ndex thereto, ſo the edge of 1tin the Limbe 


f the I»ſfrnmsnt, ſhall ſhew the flares Azimurb 
Yr Poſrwon,and where the paralicl of the (tarres 
Dechnation crofieth the edge of the /ndex, that 


all be the tarres Alritudeat that Fowre. 


tocke at night, it were required in what Poſits« 
"” 


2 fin. 56- 


Soif on the ſaid 6*, of February. ati. of the Exam. 


RE 


or, or Azimuth Oculus 5, was in,and alſo how 
high above the Horiz9n: [ make,or \nppoſe rhe 
houre of 12. tobe the aforctaid 6. of the Clocke 
and I5.m, (for at that howreas before Oculus S 
was inthe Aſridies) and from thence In the far 
parailel of Declimarion, I account untill I come 
unto 11.0fthe Clecke, viz.that is 4. howres, and 
45-m,from 1 3.and lay the Index thereto, ſo che 
edge of the [ndex in the ZLimbepointeth out 4.gr: 
24-m, and ſo farre Ocalzs's, is diſtant from the 
Weſt at 11.ot the Chckeat night,and the parallel 
of the Farres Declinationmeeteth with the Index 
In 24. gr,acere, ivhich is the ſtarres Alzitade, at 
thai howre req; ired. 


des 


: —__ Lt ates. ik 
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Fo 


| ” yeare,mm what part of the Horizon 
any of the larres onthe inſtru- 
ment riſeth or ſetteth, and 
_ _ atwhathoure,and Alt- 
| tude a flarrewill be 


dueEaſt,or Weſt. 


| (onflras Forthefoſt, AMearke where the parallel of the 
Glaow. 57 ftarres dechnation crofleth the Horizon, or Katen- 
der, Lay the edge of the Index hereto, fo the 


number 


tne non dias. um Scent . 


5 T hirdly to fd in any night of thel 


ae 
of 


fla 
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of 
lay 
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of the Inſtrument, ſheweth the diftance of the 


ftarres riſing from the EaFor Weſt. 


Soif it were required.in what part of the Ze. 
r:20% Oculas © riſeth, marke where the patallel 
of the /fars Declination croſieth the Horizon, and 
lay the edge of the Indexthereto,(o it cutteth the 
Limbe of the Inſtrument from the Eaſt neere 26. 
Sr.and ſo farre OcalusS,riſeth from the Ea# 
towards the I orth. 

For the ſecond 10 finde the time of a Starres coming 


Eaſt,or weſt. 


By the 4o'". Pro.conſider at what houre the Far Con/fru- 
isin the Meridiaw,then lay the edge of the Index #4-55- 


to the point of Eeft and WeFF, and account in the 


| parallel of the ftars Declination the nuinber of 


heures betweene the edge of the Index, and the 

hore of 12.which being taken from the houre of 
the Fars being inthe e Meridian, gives the houre 
of the ſtars coming Ea3F,but added unto the howre 
of the fars being in the Meridian, {hewes the 

hbenure of the ſtars being eff. 


So if it were demaundcd at what vonre, upon Exam. 


the 69, of Febrwary,Cor N,would be duc Eaſt or 
weſt, and what Aliutnde th faire ſhould then 
have. Firſt, lay the edge of the Index, to the 
point of Eaſt and Wef# & wheieloever the parallcl 
of the ſtarres decthari9n croficth the edge of the 
Index that ſhall be the flarres +/tirnae,vizncere 


I 7.gr 45m, then account the number of hanres 


M in 


| humber of degrees betweene the edgeof the to» 
1 4ex,and the point of Eaff or ef), upon the wbe 
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1n the parallel of the ſtarres Declims tizn betweeneſievw 
the edge of the /ndex,and the hoare of 12.whichſkhar x 
15 necre 5-heures and 12.m,which taken fromtheſkhe / 
hou-e of the ſtarres being inthe Aferidias,)whichſwant 
by the 40"*.Pro.was at 11.0f the clocke & 48,m,athl;an, 
nizht)reſts 6.howres,and 36. m: bur if the ſaid 5.Jofth 
boyres and 12-m,be added unto the ſaid 11.houredours 
and 48. m, it makes I7.hogres, from which 12.] Sg 
being taken leaves 5 , Howres, So upon the 6", off 4gx 
Febrya.y, Cor 5 ſhall be due Eaſt, at 36.m,paſtſihe | 
6,at night,and due Weſt, at 5, of the Clocke incu. 
the Morning,and the S:4rs Alrirade,being either y 
Eaſt Ot tpest, 15 NEETE I 7-81.45.M, as was re-Jmeet 
Guircd. ſoth 
Our t 
fel 


Fourthly,upon the figh pai - ns for 


Yance of any of the afor eſaidla FI, jche 


tofinde the Agmuth there- | 

of, and the houre of byt 

| : m, a 

1 th C night p in © 

a6 

 Bythe gor®, Pro. for theday given finde the || of tl 

Conſt: # hoyre of the farres coming tothe. Meridian, | that 
6119.59. then by the 27. Pro. take the Zarres height, and || and 
account thar height inthe /ndex, then move the || Clo 


Index untill the degree of the tarres Alritude, in 
the Inaex, meete with the parallel of the fZarres 
Declmation, {e the edge of the /ndex in the Line 


ſheweth || 


W 
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egheweth the ſtarres eAzimnth, and the Xeriaian 
hat mecteth with the degree of the Altitude, in 
YMthe Ingex ſhall ſhew you the hoxre that the ſtarre 
hIwants to be in the CMeridian,or is paſt the Aeri- 
Me, which added,or ſubtrated from the howre 
\Jofthe flarres being in the Meridian, gives the 
*Ihozere of the night required. 
| Soif the day were the 26th, of I»!y, and if £xam. 
HL {gnile, ſhould be obſerved to be on the Weſt of 
thhe Meridian,29 gr.20.m,high above the Hors- 
11zos, this I ſecke out upon the Index, and move 
Tithe Index toand frountill the ſaid, 29.gr.20.m, 
"]mecete with the parallel of Declination,of Aquila, 

ſo the edge ofthe [»dex,in the Limbe doth point 

out the farres e Azimuth from the South, viz.6y. 
-Jer.12.m,andthe Ieridianthat meetcrh with tle 

aforeſaid degree of Alttade, is the time of 
[the farres diſtance from the CMeridian, vize 

neere 3. hoxres and 238.m, this added unto the 

hogre of Aquilas being in the CMeridian, which 

by the 40th. Pro.wasat Io. of the Clocke & 32, 

m, at night,makes 14. hoxres,or 2 ofthe Clocke, 

in the Aorning, ſo if Aguila were obſerved the 

26*Þ,of [«ly, tobe 29.9r.20.m, highto the Weſ# 

of the Meridian, thenthe Peſitionor Azimuth of 

that tarre from the eridian,was 63-gre12-m, 

and the bonre at that inſtant, was at 2. of the 


Clockeinthe Morning. 


M 2 Thus 
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Thu touching the reſolution + = aforeſaid : | 
44.45-46.and 471". Pro, of the atoreſaid Index | F., 
I avich did belong t9 Aſtronowicall ob- F L 
ſeruations, the laſt uſes now follow, viz.q48.49.| 
5$0.9413+14-2nd 15:3, uſes of the Index or Table, 


which are onely proper to Geometricall Prafiices, 
VIZs 


'[ 1s How to meaſure the Quantitic of 
an Angle,or to take the aift ance of twa 
S IAYTESs | 


| 2. How to meaſare diſtances and bredihes- 


{| 3- How to rake the Circuit of 4 fiznre, or 
'F the ſurneigh of a Place, 


| 4. The inclination of a Plaine,or ta Place 
q # Plaine Horizontall, 
bs 


o thew 


Py 


Whether an Altitude be in the Point of 
libration, or above, or below the le well 


of the exe,and how mach. the e 


| 6. How much the hight of as Altitude 11 |Limg 
| abovethe eye, whichis acceſſable, or: in} An 
| | acceſſable. Le 


7 How to meaſure any P art of 4AN ui 


Lo eAltitude pwhich i wot approachable. |p, 4 
46D 
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Firſt, how to obſerue or finde the Py, | 
meaſure of an eA nole,or take 44+ | 

| the dſtanceof twoſlarres 

»y the Inſtrument. | 


Let the Iframenrt be placed upon ſome Ref# 4 
which may be (o oe thet the Inftru- Conf ph | 
went, may be clevated, depreſſed, or be placed 2» | 
Horizontal, as occaſion requires, then ere the | 
ſights of the Index,& placc the edge of the Index 
[upon the houre line of 12. the /»dex fo placed 
looke through the fphrs thereof and moving 
the Inſtrument upon his Ref toand fro, nntill you 
elſce.the marke or Starye, that makes the Angle or 
diſtance required. Then ſcrew faſt the l»frn- 
f»2ent tothe ſocket, and move about the Index, 
{untill chrough the Shes thereof you ſee the other 
marke er ftar,ſo the number of degcees betweene 
the edge of the /ndex and the howre of 12. in the 
1s | Limbeof the Inffrument ſball be the meaſure of 
s þ Angle;or diftance of the two Stars ſought for. 
Let Eand D be two markes or Starres, and let Exam: 

he Angle E A D, ordiſtance F D, be required. 
"The Inffrument, A B A, being placed upon his 
Reft G H I X, obſerue oneof the markes or ſtarres 
28 D, through the fghre(admir A B, )ſo the viſuall 
p [line (hall be A BD, then having made faſt the 
M 3 Inſtrument ; 
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Inſtrument, move the Index A B, untill through 
the /ghrs of it you ſee the other marke or terre, 
E,whichſuppoſe to be in the viſuallline, A C FE, 
ſo the Arke of the Limbe of the [nſfrument B C, 
ſhallbe the diftance' betwceene the two Stars, ED; 
Corsl/a- or the meaſure of the Angle £ A D, required. 
Fe. Now Infnit are the uſes of knowing the be 
Quantitie of Ang/es, in the Copious and vaſt 
Body of HatheraticallPraftices, therefore frem| , 
the multitude of Examples that mightbe raiſed ||, | 
upon them, or extracted from them,I will onely 
inſtance for brevitic,upon theſe two plaine,and 
ordinary ones following. 


Secondly, how to meaſure aiſtan- 
ces.and Breadths. 


Let GC F LH, repreſent part of the Perimeter 
of a Forr,andlet it be required, that ſtanding at 


1 admit at T, the diſtance b*tweene the points of 

the Bulwarke viz.F&1.,as aifo the meaſure of the 
f face of either of the Bulwarks viz. FE,or M1 L, 
"with the length of the CorraimeD XN, and all the 
diſtances from YT, vizi7F,T E, T MM, andT L, 
wererequired. 

Or /appeſe O P 2 R,were 4 places, whoſe ſe- 
verall &1{tances the one from the other as from 
O to P,then from Pro ©,and from 2 r0R,&a's 
{o the ſeveral diſtances from 7 viz. 7 O,7 P,YL 
and Y R, were demanded. The Conſtrnftion and 


Place the Inſtrument upon his Reſt,at N,and the 
:Jaeof the [nd:x,upon the houre of 12.then lo0- 
ing through the /ghrs of the Index, upon ſome 
narke taken at pleaſure inthe field, hich, admit 
0 be S, then obſerve the *firſt marke &, {o have 
'ou the Angle S YR, which ſuppoſe 5 2.gr. 30.m, 
hen looke ro 2, ſo have you the Angle ST.2, 
rhich let be 63.gr.15-.m, then looketo P, fo. 
aye you the Angie ST?,admit tobe 74+gr-15 1m, 
1d laſtly looke to O, ſo have you the Angle 

| STO, 
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Exam. 


ſome convenient place without Axkert ſhot, as 


rctolution upon cither of theſe 1s alike,therefore -, Ba 
we will inſtance upon the latter. figs. 


! 
{ 
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SY 0, 123.gr.15.m:for theſc Angles are talcey 
; with great facillitic, when once. the /nſirnmwen; | 
| is rectificd as 10 the firſt direftion is ſpecified,fot 
you ncede ngt but move the [ndex,Circnlar from 
| obiet to ebicR,1o rhe Arkes of the Limbe of 
the /»nſt-nment as before, from the 2onre of 12 
, unto the edge of the Index, ſhall ſhew the 
| meaſure of the ſeuerall Angles obſerved. 
þ 
f 


Thus at 7, place upa Marke,and in the viſual 
line, 7S, and meaſure a certaine diſtance at 
pleaſure,as admit to $,and ſuppoſe it wete found 
te be 900. feote ( or 306.yardes ) then placing 
the Inſtrument at S, upon his Reſt, and laying 

| the edge of the /ndex ro the howure of 12. 1 
' moye the /nſlrament about, untill through the 
feghrs of the Index T may fee the marke whic 
| was ſet up at my laſt ation, then make faſt the 
l Inftr#ment,and obſerve O, fo have you the Angle 
 ___ TY' $0, which ſnppole to be 26.gr.50.m, ther 

| looketo P, fo have you the Angle TS P, whic 

let be 55.gr.50.m,then looke to 2 ,fo have yo 
b 1 the Angle 7 $2, which admit to be 60.gr. 15 
> m, laſtly obſerve &,ſfo have you the Angle 7 SR 
87.gr. In like maner may you obſerve the Angle 
at the Fort from the (tations 7,and S, former] 
{ſpecitied all which obſervations may be place 
downe in Tables, as here under appeares, which] 
may be called the Ta#/er of ovieryed Angles. 
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Now. touching the reſolution of the point, 
there is a triple way of operation, viz. either[jn 
Arithmeticall, Inſtrumental or Geomerricall, cach of| of 
which being ſuuliciently tacill, ro ſuch which ate[|Ce 


verſed in the documents of CMatbematicall[Y.x 
Praflices, but the later becauſe it 18 more vulgar, [the 
L2 and eaſieſt to be apprehended, T will inflance hereſunt 


upon : which isthat part of Geomerrie,common=-[the 
ly called Protrattion, athing ſo common that al-[ſpe 
moſt every ore that hath any entrance in Geome-[mo 
trie,can performe 1t according to the ordinary 
way they are inſtructed in. But to facilitate that 
kind of practice,I aduiſe ſuch as affeR this kinde 
of Practice to uſe the Prorrader, which I uſe,|q 
which is a plaine then /efor, having a ſmal hole atcou 
the Center, whoſe two legges from the Center are[7 
made with a ſharpe cdge,but to that they lie flac ang 
' _ - uponthe Paper,& cach of them tobe dividedinto}ay 
109.0r 1000 diuifions with a Luadrantall Arkel ed, 
i 


——_ © > 


or more eiyided: and fa{tned alſo at the end of 57 
one of the -legge,out {2 that the L uadrantall, 59, 
Arke 
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eArks have alſo anedge to lic flat upon the Paper, 
and to lid e in at the other leg, ſo ſhall it be ac- 
cemmodated and made a fit, & apt- /»ſtrument to 
finde the Luanti:e of Angles, in a Plot,or to pro= 
tract Angles,torſfervice,astollowerh. 

Soo fearch out the diftance of O P © R,the Fxam. 
one from the other,or all the diſtances from 7 as 
was required:by the helpe of the former Angles 
of obſervations and Prozratter, it may be done 
thus. 

Upona faire leafe of Paper, draw an obſcure Conſt1 u 
lineas TS, and place the edge of one ofthe legps 10.62. * 
of the Protrecterthereto,and ſet a pinne in the 
Center to hold that Icg faſt, which ſuppoſe art 
7,then in the edge ef,P rotraQter from the Center 
the account,900.8& make a point upon thePaper, 
unto which write S,then account. 5 2.8r. 30.m,in 
the 2 nadrantall Arke (which is the Angle RTF, 
ſpecificd in the aforeſaid Tablo of Angles) and 
move the edgcofthe otherleg of the Frorrafter 
unto it,and by that edge draw the line T R, then 
account 63.gr.I5.m, in the ſaid Lmwadrantall 


eArke,and move the former legge, unto it,and 


e, [draw the line 7 £, In like manner may you ac- 
a [count the reſt of the Angics out of the aforeſaid 
"e[Table of eAngles in the former Quadrartall Arke, 
at Jand ſo draw the other lines 7 P,and T7 O., Laltly, 
Olay the Center of the Protratter y_ S, andche 
edge of one of the leggs thereof upon the line 
f[ ST, then in the Quadrantall Arke account 26.gr. 
| 59.m,whichis the Angle TS Q,as is befoxe (pe» 
G N., > UM 


cified in the Table of Anzles, and lay the edge of 
the other l-gge of the Prorraffor unto it, and 
d-aw'theline $ O. Now morke whether the line 
S ©, meets with the line 7 O,which will be at O, 
ſo $0, ſhall bc oc of the diſtances required, and 
ſhall be meaſured or given in the edge of the Pro- 
trater,to be 1526, 1 tont. In li'.e manner account 
55-£r.50.N,i1 the Cundrartall - Arhke, which is 
the Angle 7SFP, and move the edge of the Fro- 
trafter tO it.and draw theline .SP,and alſo marke 
where tzeedge of the Protrafor meets with the 
line 77,whic' will beat F,ſoP S, ſhall be ano- 
the: dittance, and alſo meaſured in the edge 
of the Pretrafor as before, viz. 11132. footes 

In kkgmaver may.you Protratt the other Angles, 
| and 
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and ſo alſo draw the reſt cf the lines, '$ ®,, 
and FR, then laying the Center of the Pro 
trafter upon 7,and one of the edges being move? 


to any live, would inſtantly ſhcw you the 
ineaſure of thar line which is the diſtance rc- 
quired viz T0O,8292.7 P,gyrzz. TX ©. 9379.0, 
and 7 X,1 3 84-100re and thele weaſures with the 
reſt are placed oppotite to each Angle, in the 
aforelaic {pecihed Table of Anples: now if you 
place the Center of the Protrattor upon O, and 
move one of the legys to P,{o have you the 
bredth O P,inthe edge of the Protratter, and lo 
of others; Thus for the firſt cxample upon the 
uſe of Angles in Bredth and Diſtances,the ſecond 
followeth: 


T hirdly,how to take the ( ircmte p,,, 


a Place. 


of a figure,or the ſurueigh of 


Lee ABCD, be aplaineto be raiſed as Fortifiers gc app. 


have it,or a fie/dro beploted as ſarveyers account 
it, or a Figare whole Permerer is required, as Geo- 


Lo_ — 


wetrst$45 treateot it The Elaine Toble,may be held Netato. 


beſtfor this ſervice,2${uch would have it, whoſe 
learning 1s altogether verſed therein. Butany /#- 
firument fhall be able to dos this Service,thar can 
but accur&ly take or meaſure any Angle, ( * 

tnat 
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that we rejcR that, but make uſe of this for the 
preſent ) and therefore 1n this ation, it were no 
lofle ofitime ro make a preambulation about the 
field,to view the ſeverall windings and turnings 
thereof, and what Angles with greateſt Conve- 
niency,and cxpediti6n are to be obſerved, and 
what might be omittzd,and at the Angles of con- 


ſequence there to ſet up ſome marke, and upon ' 


thoſe eLngles to fabricate the whole worke - 
for hereeſpecially is to be noted, that the more 
Angles that arc oblerucd in any practiſe, by way 
of Circumſcribirg a Fiela, or Campaipne, the 
greater, and more evident ſhall the error bein 
the Conclufion. 
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_ $9 in the Fiewe AB(D, there is eleven Examl 
eFngle;and as many ſides, now ifat every Angle, [ 
an obſervation ſhould be made,it would be more. 

{ubie& ro error ( as before ) 


AE ,which ſuppole to be 11. Chaines and 6g 
Linkes,which 1s written down thus. 1 1.60. Then 
meaſure the diſtance from Eto the Angle £, 

which admit to be 2. 20,La{tly, go one with the 
meaſure A B,which ſuppoſe ts be 15. 00, the 

Angle of obſeruation, and meaſures thus taken 

may be noted downe one againſt another, asin 

the Table following, then place the Inſirnwexr [onſtra: 
npon his reſt at B,and obſeruethe Angle: ABC, gc 
w hich note downealſo and meaſure the diſtance, 3. 
B G,and G H,and then going on with G 3,toG 7, 
and marke and meaſure B /,and hen mea{ure alſo 
IK,and ſo goe on with B (', which weaſarer are 
all placed down as appeares inthe 7 ae I 
an 


and Co Coins: [Ta like matier * pines 
the reft of the worke untill you come to 2, and 
loallthe Angles and meaſures will be according © 


the Table here under i on 


Th: 7 able | The T able of 


 MmeAſures. 


bs. Wo S 1 : 
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may be Protratted thus : upon a faire ſhcete or 
leafe of Papty, draw an obſcure line as A B, and 
place the edge of - the Protrafter thereto, then 
keeping the edge of the Protrefer faſt upon the 
line AB, open :he other edge to an Angle equall 
toB AY,viz.z2.gr.io. m,then placethe pine in 
the Cenrer,& make a marke at A,and account in 
theedge of the Protrafterthe meaſures of thelines 


| 42,A£E,AB,out of the Table of meaſures, atd 


make markes witha pin,or ſuch i;ke at the terms 
therof. viz,at 9 F,& B,then open the Protratter, 
ata right Ang/e,& place the Center upon E & ore 
theedges of ituponthe line HE,ſfo the meaſare of 
of theline,E F,may be 8ccountedinthe edge of 
the Pretrafer:then draw apparently AF, & F Fg 


=” 


_ 2" us. tt Alt... 


Conſlt | 
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6710.6 4. 
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| Pro. 
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\* {onſtrn- tall. | 
DENTY For the fir#t,Setthe Eaff and Wait 


ſo have you Protraiteda part of the figare,thenlay 


the Center of the Protratier upon Þ, and one of 
the edges upentheline B A,and open the other 
edge unto 80.gr.I0.m, according to the Angle 
ABC, thenin that edge out of the former Table 
account from the Center B, 6.00 and make a 
point at the terme therof, which admitat G,then 
account 9.20.And at the end of it make another 
point, which a&mit /, laſtly, inthe edge of the 
Protrattey account 16.40. and at the end of it 


make a point,which ſuppoſe C, and according to | 


the former direftions Protratt alſo out of the 
Table of mcaſures, the meaſure for G H, and/ K, 
then laſtly draw apparntly, B H, H K,aad K (*: 
In like maner may you Frerra® the reſt of the 
Angpler,and mealures out of the aforclaid Table of 
Meaſures and Angles, and fo the whole Plaine 
A BC D,ſhal be raiſed,or the ſaid ficld P/orred,or 
the Peremeterof the figure given,as was required. 

But it had beene fully ſuthcienc ( by helpe of 
this ProzraRor ) to have plotted the aforeſaid 
Plaine, by knowing the former Aeaſwres, and 
ewo Anglesof obſeruation only. 


 Fourthly, how to finde the Fncl- 


naticn of aPlaine, or to Elevate 
a Plaine untoan Angle aſ{igned, 


and to Placea Plaine Horizon- 


, edge of the 


GP IR _—_—_—_—_ 


| In#rament unto the Plaine, then if the edge of 
, | the [adex inthe Zimbe of the Iniirument, cut 
. | the pointef Ef or Wet, the Plaine is vertical, 
and doth not'Ivc/ine, but if the Index fall from the 
points, looke how many degrees it is from the 
points of Ea or Feft in the Limbe of the Infiru- 
went ſo much is that Inc/ination of the Plaine, 

For the Second,to Elevate a Plaine, toan Angla 
aſſigned, 

Tha is onely the ſame with the former,but 
may be applycd to ſeverall uſes, as to tric the 
mount,or to mount a Perce of Ordinance at any 
| Randox: or toplacc Burning glaſſes ( or others ) 

at ſeyerall Angles, to receivecach others Reflex= 

ou, and that the point of concurſe,or inflammation 

in ſuch F/efſes may beinthe Radim or beame of 
©. | the Sw»xe,or that the point of inflamarion, the re- 
preſentative mage, orthe extenſive E/unin- 
0 | ation may be protected to a point afligned. 
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tl Forthe Third, to reflific a Plaine Horizontall. Confira- 
d.l Placethe Nyrth and South edge ofthe Infirx. 0110.66.) 


f went, unto the under face of the Flame, andthen 
d | marke if the edge of the Index,cut the points of 
d | £:/ft or WeF in the Limbe of the Infframent, for 
then the Plaine is Horizontall, butifir ſwaruc 
' - | from that poinr,then it is not Horizontal,but the 
Plaine is to beraiſed,or deprefſed,uncill by ſeveral 

C | tryalls in ſundry parts of the Plaine, you ſee the 
edge of the /»dex fall upon the points of Eaſt or 
Weft,for then ſhallit be truly Horszonrall:Other- 
wiſe you may reifie the P/aive Homizentall,by 
.| operating uponthe ”—_ face of it, if you ſet 
y Cut + 


i. ello. Bonde... hs. ty w__. 


_ .  C#beuponthepla'ney ad then placing the Fat | 
* and weft edge of the [nfframemt unto the fide of | 
the Cube, for then the obſeruation will be as the 
former,and therefore,accommodated 


ded accordingly. 


Fiftly, to finde whether an Alti- 


& conclu- 


3, - | , . | 

+% tudebeinthe Point of libration, 

or above,or below the levell of 

the eye,andhow much. - 

Decheras Ct C BandX , bethree {cycrall objects, and 
en, {cr their ſevcrail ituations be required, = 

| Conftri Firſt, let the In3irament hang upon a reft per- 

| fli.G7. pendicular, and let ict be held ſtedfaſt that the 


index may be verticall, andplay caiily by the (ide 
of the [»ſiramext,then looking through the fphes 
of it,lifr the In##rament up and downe, untill you 
ſee your marke,which ſuppole 11ſt C, ane admit 
the /ndex ſhould cuts. 1n the live of badower, 
which ſheweth that C,is higher then rhe eye by 
the 5th. part of the diſtance of the bafſis of the 
obicR,from the eye, ſuppoſed art A. 

Secondly, if through the gbro of the Infirument 
you ſee the ſecond obiet,B and the lndex talling 
upon no part in the line of Hadowes, then it ſhew- 
eth tharthe point B,1is levell with the eye, for if 
inany obſervation the Ivdex fall betweene the 
beginning of the line of ſhadowes, (which is neere 
the begining of December ) and the Gght next 

7 the 


ia 


"ia 0 Oo -« 


K- th eye, itargierh tharthe 
 ſtheeye, bur if the i»dex fall beyond the beginning 


— 
fk 


: 


of the line of ſhadowes, then the obic is lower 
then the eye. | 

_ Thirdh,if you obſerve the obie&t X, (the 
eye beingart A, )chen if in oblerving the CMarke 


ſhalli fali beyond the beginning of the line of 
ſhadawes, that is from the Ka/ender number 
che degrees, in the L1mwbe from the edge of the 


. | Azdex unto that point, and account the ſame back- 


ward from the point in the Li»be that is oppoſit 
tothe beginning of the line of fadowes, and lay 
the edge of the /ydrx unto it, then ſuppoſe the 
Index, inthe -line of badowes interſet $. which 
ſhewetn that the poine X'is lower then the levell 
of the eye,by the eight partof the diſtance from 
you to the marke. Now it the diſtance ſhould be 
I 00.fo0te,then the point X, ſhall be below the 
FHorszontall line, or line of levell A B, 12. foore 
endZ whichisthe; part of 100.the diſtance be- 
fore {peciticd. 


Sixtly, how to finde the height of Ore- 


an Altitude above the levell of 49: 
Y of the eye,either «A cceſsible, 


or macceſſb le. 


Let, B C bean Altywdeand theeye at, A di- Declare 


ant from the Baſis of B, lov, foote, 
O 3 If 


Confira-. 
X chrough the fights of the [nfirument, the Index #10.68. 


4 P 


"Fer the fri of they 
ſummet of the AiltiradeB C,viz.C, 


be ſeene,and 


the /ndex falling upon x , in the line of (badowes, | 
_ it argueth the Altitude B C, to be the 
$0.69. 


ed, 
pact of the diſtance, viz.of A.Z.which is 2 o.foot. 
Or let the Altitude of G,be ſought out, whoſe Baſie 


cannotbe ſcene Admit, the firſt ftation be made |: 
at Aand ſeing the ſummet of the A/ritnae G, the 


Index ſhould cut 3 inthe linc of adower,it Argue 
eth that the diſtance ro the Baſis of the Altirwat, 
is triple tothe Altirude,then if I ſhould go neerer 
tothe Altitadeyvize at D, and ſhould obſcrue the 
ſummer or top of the 4hituade G, and that the 
Index (hould fallupon 1. 1n-the line of /dedower, 
then it ſhewech that the diſtance from D , to 
the Baſs of the Altitude is equall to the Ale 


zieude, Now ſuppoſe thar berweene D and. 


A were $0. foote it ſhonld ſeeme that the 
Altitude obſerued ſhould be 40. foote,for if at 
D. the diſtance to the Altitwde be equall to the 


Alrnade,& the diſtance from 4,to the Altitwde, | 


be T+1p1* ro the «Fltitude,then the diſtance from 
D to the Altitude is the of the diſtance 4R,& fo 


AD,ſtailbe doubleto OR,therefore halfe the di- | 


ſtance AD, viz.40.foot is the eA/tirnae required, 


Seaventhly, to meaſure any part 
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foote,then admit ſtanding at A and lobking to 
H,through the fights, the Index ſhould cut 4, 
which ſhewes the dittance from A, to be ,2ua- 


_ erupleto the Altitade of H R, andif comming 


neerer thy Aitirde 8o.foote,viz.at D, 1 ſhould 


obſerve Hagaine,through the ſights of the Inftru- 


ment anc Rude the /ndexto cut 1, ands, in the 
line of the /hagewes, then the diſtance from D, to 
the :Ali13rudes H R,viztD &, (ſhould containe the 
Altitua: H R,once,and «third part of the Alt. 
tude,nov (ecing that D R, jis 1 and5, therefore 
H R,fſhall be 1,but the obſervation at 4 ſhewed 
the diſtance from A, to the eMlritude H Ro be 
Luan npleand fecing that D R,is I, and 1 part 
of 3 thcrefore A D, muſt be 2, and 2 parts of 3, 
which makes A &,the whole diſtance to be 4, or 
Qnaadrupltto H R,butif A B, 2, and 2 parts be 
8o.foore then D R,being 1,and I,part ſhall be 40 


" foote,andif D R, x, and=,be 40.foote,then HR, 


(which was 1 ſhould be but 30. foote,& ſocen- 
ſequently H R ,)taken from GR, there ſhall re- 


maine GH, 10.foote,the meaſure. of the part of 


the Altitnde required. Inlike manner might we 


applie the 1»/frument to the meaſuring of Bredths 
and diſtances - but that which 1s delivered may 


' ſerue for the preſent,and as fully ſufficient for the 


 Ingentous- 


Concluſion, 
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Firft, ſearch out the height G R,as before 40. Confiryi 
(110.70. | 
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_.., wouldnotþe reſpets Fortegard edyl ſceit ig tc making,a 
=. practical ule of heb uf ument,pritip ay & orally hey 
42D} F ke afcergyvhuch Ihave plencifally. te Nowby: 
way of Co'mpar ifon iris faid in the: efer iprion': of Maſter | 


Gunters Quadrant, that if a '@ uadrant \ were made ( as he 
(there relareth unto a footeſemidiamete; it ſhot 

the A3imutijunts a degree ;8& the hourg unto a. minureTc 
is moſt probable thar if ws Horlzontal£ iaarant have the 
ſameſemidiamerer,itthal ſheyv the hbure tuo half a minur; 
and the Azimuth unto m. Andifinchis Traffat Thave 
beene too 6bſcure: ( which Thave avoyd das much agpoſ 
fible I could,)T intreat the Reader toexcuſe me, I con flo 
I mightmore Methodically have digeſted it, and more 'a+ 


boundantſy Amplified. it, howſocver the affectionate I 


pets my ſelfe will riot purne. at that which T have de= 
veredzas forthe Milevolent 1 way not: my fevwy hourg 

would not permit: me to make- a. long. premedicarion by 
ſo great afacilitie, or! if any one-defire to ſay more uport 
this 1h eee ens adrant,r enT have done: 1: havemade 


way for Ytuailed, 0, ES to. helpe us 
ſight, " 
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tion of this ProieFrongutach right have'ls isfied thoſe 
which are morc leagned, but to thi them akewould be 


vyould not be relpettedor regarded;ſ{ceitig the making,and 
practical uſe of the 7nFrument,prin:ipay & PTorally they 
Ts afcergvhich I tave plentifully-dehvered. Now by 
way of Co npariſon itis f2ud in the deſcription of Mafer 
Gunters Quadrant, that if a Quadrant were made (| as he 
there relateth ) unto a foote ſemidiamerg, it ſhould ſheyy 
the Azimutijunto a degree ,& the houre unto a.minute.Tt 
is moſt probable thar if this Horlzontzl Quadrant have the 
ſame/emidiameter,itſhal ſheyy the houre unit? half a ininur, 
and the A3imurth unto; m. Anditin*his Trafat I have 
beene too ob{cure ( which I have avoyd d as much aspoſ- 
{ible I could,)T intreat the Reader toexcuſe me. I confefl 
I might more Methodically have digeſted ir, and more a- 
boundantſy Amplified it, hovwſoever the affectionate T 
perfwade my {elfe will not {purne at that which I have de- 
liveredzas for the Malevolent I way not: my few houres 
would not permit me to make a long premeditation of 
ſo great a facilitie, But if any one Jars» ſay more upon 
this Hori ontall Quzdrant,then T have done-: I'haye made 
way for him, and vnuailed the ſubject, to helpe his 
ſ:ght, ; | | | 
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